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ABSTRACT

In January of 1983 a two-phase study of the |ower
Flathead River was initiated by the Confederated Salish
and Kootenai Tribes with funding provided by the
Bonneville Power Administration. The study fulfills
program neasure 804 (a) (3) of the Colunbia River Basin
Fish and Wldlife Program During 1983 Phase | of the
study was conpleted resulting in a detailed study plan for
the next four years and the nethods to be enpl oyed during
the study. Prelimnary observations suggest the present
operation of Kerr hydroelectric facility and |and use
practices within the drainage have conbined to
significantly reduce spawni ng success of salnonids and
northern pike, and thus recruitment to the fisheries of
the main river and tributaries. Min river spawning
mar shes were observed to be drained frequently during the
northern pike spawni ng season which would result in
desiccation of eggs and |oss of attached er. Water |eve
fluctuations al so caused t(applnP of juvenile fish and nay
be an inportant source of juvenile nortality.
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| NTRODUCTI ON

The lower Flathead River, fromFlathead Lake to its
confluence with the Clark Fork River, represents a major
natural resource for the Indian people of the Flathead
Reservation, today as well as historically. Equally
inportant are the tributaries which feed the | ower
Fl athead River. Subsistence hunting and fishing have
been, and continue to be, culturally and economically
inportant to the Salish and Kootenai people.

Additionally, the benefits derived from hydroelectric
power production, sports hunting, and fishing by non-

| ndi ans are recogni zed by the Tribes. Sound managenent of
the fish and wildlife resources of the |ower Flathead
River system in conjunction with hydroelectric power
production, is of vital interest to the Tribes.

The follow ng description of Kerr hydroelectric
facility and operation is taken from "Mntana Recom
nmendations for Fish and Wldlife Programi (G ahamet al.
1981):

Kerr Project Description
"Kerr Damis a 200 foot high concrete arch structure

across Flathead River and is located 4.5 m|es downstream
fromthe outl et of Flathead Lake. The damis | ocated on
Conf ederated Salish and Kootenai Tribal |ands. Kerr Dam

constructed primarily for hydropcwer, was closed in April



of 1938. The license was anmended and transferred from
Rocky Mountai n Power Conpany to the Mntana Power Conpany
in August 1938. Three generation units were installed,;
one in 1939, one in 1949 and the last in 1954. Each unit
has a 56,000 kilowatt generating capacity for a total of
168,000 kilowatts. The Kerr project is currently
operating under extension of a |license which expired My
22, 1980. Montana Power Conpany and the Salish-Kootena
Tribes have filed for relicensing (Federal Enerqgy
Regul at ory Commi ssi on 1980).
"Kerr Dam controls the water |evel of Flathead Lake
bet ween el evations 2883 and 2893 feet. This represents a
storage capacity of 1,217,000 acre-feet. In nbst years,
spring runoff produces a volune of water which not only
refills the storage area, but also causes a continuous
di scharge over the damfor a nonth or nore. The hydraulic
capacity of the three generators is 14,346 cfs while the
mean river discharge is 11,730 cfs. Lake elevations are
al so altered by Hungry Horse Dam upstream fromthe | ake on
the South Fork of the Flathead River. Hungry Horse Dam
was closed in 1951 (Federal Energy Regul atory Conm ssion
1980).
Project (perations

"Qperation of Kerr hydroelectric devel opment is coor-

dinated with that of other hydro resources of the

Nort hwest Power Pool. Draft on storage usually begins in
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m d- Sept enber and reaches a maxi mum drawdown at the end of
March or md-April. In this period, use of storage re-
| eases from Hungry Horser Reservoir, together with those
fromFl athead Lake, makes generation possible at a plant
factor of 75 to 80 percent. During remaining nonths of
the year, generation depends on the volume of runoff
available in excess of that required to refill reservoirs.
In many years, the plant continues to operate at a high
poi nt factor through May and June (Federal Energy
Regul at ory Comm ssi on 1980).

"Because of the natural channel restrictions between
Fl at head Lake and Kerr Dam the nmaximum rate of discharge
t hrough the outlet channel when Flathead Lake is at
el evation 2893 feet is 55,500 cfs. The historic rate of
infl ow has been as high as 176,000 cfs on June 9, 1964.

"Because inflow, during periods of high runoff, can
greatly exceed maxi num outflow, drawdown on storage begins
in md-Septenber to allow for flood control during spring.
The maxi num rate of outflow at drawdown (el evation 2883

feet) is 5,200 cfs because of natural channel restrictions

in the lake outlet. If the plant relays off when not
spilling, no flows will be released through turbines for a
short tinme.

“Mont ana Power conpany relies on Kerr project for the
bul k of its system s load frequency control. This often

requires changing flows througn Kerr very rapidly. This



power peaking operating regine may involve going from ful
to mninmumload or vice versa in an energency situation
QG her strategies to optimze power output from Kerr
include filling the reservoir each sumer and achieving
maxi mum draft of the | ake prior to spring runoff.
Operational planning is based on a mninum daily average
rel ease of 1500 cfs (correspondence dated 9 Septenber 1981
presented by the Mntana Power Conpany at the MDFWP ad Hoc
Conm ttee neeting, Mssoula, Mntana), which is
consi derably below the USFWS proposed m ni num instream
flow of 3200 cfs (letter to the Federal Energy Regul atory
Conmi ssion dated 10 March 1982 from John G Wods, U. S
Fish and Wldlife Service).

"Kerr Damis included in the Pacific Northwest Coor-
dination Agreenent. Stipulations in the agreenent
(Mont ana Power Conpany 1981) i ncl ude:

1. Maintain Flathead Lake el evation in accordance
with the energy content curve determ ned under
the agreement. This agreement provides for
operation of all major facilities on the Col unbia
River. The use of the energy content curve
provi des for maxi mzing the amount of
hydroel ectric energy production under nost
prudent constraints.

2. Qperate below the energy content curve only if
all reservoirs are at cr below their energy

content curve.



3. Release stored water above their energy content
curve at the request of downstream users or pro-
vide “in-lieu" energy to replace the energy the
wat er woul d have provided if it had been re-
| eased.

4, Conply with numerous other conditions of the
agreement .

“On May 31, 1962, the Montana Power Conpany and the
Corps of Engineers negotiated a “Menorandum of
Under st andi ng" which set further principles and procedures
for regulation of Flathead Lake in the interests of flood
control. This agreenment provides that, conditions
permtting, the lake will be drawn down to el evation 2,883
feet, the mninmumwater |evel under the |license, by Apri
15 and raised to a maxi mum | evel under |icense, by June
15.  When the | ake reaches elevation 2,886 feet in a
moderate or major flood year, the licensee will gradually
open spill gates and not close themuntil after the danger
of exceeding elevation 2,893 feet has passed. This agree-
nment has been endorsed by a group of |ocal |andowners and
recreationists (Federal Energy Regul atory Conm ssion
1980) .

“The Montana Power Conpany currently has no definite
plans for further devel opnment of the project and proposes
to continue past operations. However, several options to

i ncrease energy output have been surveyed by government



agenci es and Montana Power Conpany. Options include
rai sing the dam and el evation of the reservoir, enlarging
the lake outlet to increase maximumflow rate (at |ake
el evation 2,883) from 5,200 to 30,000 cfs, rew nding the
present generators, and installing an additional -generator
(Federal Energy Regul atory Conm ssion 1980)."
Study Objectives

Fisheries data, aside froma general inventory in
1979 by the United States Fish and Wldlife Service and
annual spot checks by the United States Fish and Wldlife
Service, are largely lacking on the |ower Flathead River
system (Peterson 1977, 1978, Randall 1980). This
situation makes sound fisheries managenent of the |ower
river systemand identification of hydroelectric inpacts
difficult. Muntain whitefish (Prosopium williamsopi) and
five species of trout, rainbow (Salmo gairdneri),
cutthroat (Salmo clarki), brown (Salmo trutta), brook
(Salvelipus foptinalis), and bull (Salvelinus copnfluentus)
exist inthe lower river and its tributaries, but the
i npact of water |evel fluctuation (due to hydroelectric
facility operations) on their present status and role in
the ecosystemis unknown. Simlarly the inpacts of the
diversions, instreamflows, and main river fluctuations on
tributary stocks are also unknown. There is also a signi-
ficant data gap on the relationship that tributary stocks

play in maintaining main river populations of trout.
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Northern pike (Esox lucius) and |argenouth bass
(Micropterus salmoides) are non-native species which have
beconme established in the |ower Flathead River, especially
bel ow the nouth of the Little Bitterroot River. Fishing
pressure on these two species in the lower river has been
light, but is expected to increase dramatically as their
availability becomes generally known. Both of these
I nportant ganme species spawn in relatively shallow water
and their spawn is highly vulnerable to river |evel
changes caused by hydroel ectric operations. The |ocation
and extent of spawning areas for these two species is
presently unknown and w |l be delineated during the study.
Pike originally entered the | ower Flathead systemvia the
Little Etterroot, and are known to spawn throughout the
| ower portion of the Little Bitterroot, but in what
nunbers or how successfully is unknown.

Funded by the Bonneville Power Adm nistration, the
Lower Flathead River Study will fulfill program neasure
804 (a) (3)of the Colunbia R ver Basin Fish and Wldlife
Program and consists of two phases. Phase One has been
conducted during FY 83 and has devel oped t he needed
bi ol ogi cal and techni cal nethodol ogi es and habit at
inventory that will best provide the required data to
conpl ete our objective of devel opi ng nanagenent alterna-
tives. The selection of permanent study sections and weir

sites has been acconplished during Phase One. Devel opnent



of techniques to sanple specific habitat types has been
conpl eted. The nunber of study sites needed to provide
statistically accurate and precise information in any
specific habitat type has been based upon devel oped
sanpling techni ques and observed natural variation. The
product of Phase One is a detailed study plan covering
sanpling, scheduling, and funding estinmates and man- power
needs for Phase Two.

Phase Two of the study will be conducted in FY 84 -
FY 87 and wll focus on extensive sanpling of habitat and
target fish populations, and how these are affected by
hydroel ectric operations. Phase Two will, in nost cases,
allow us to follow a year-class of fish from spawned egg
to reproductive adult and will reveal a nore conplete
pi cture of which habitat conponents, man-nade or natural
may be acting as limting factors. Additionally, the
four-year tine span should permt recognition of natural
variation in target species populations resulting from
differential year class success. It is anticipated that
the last half of FY 87 will be used to conplete the final
study report, during which managenment alternatives wll be
finalized and mtigation measures suggested.

This study wll provide a technical data base for the
fisheries resources of the lower Flathead River and its
tributaries from which an array of managenent/mtigation

alternatives can be devel oped covering the present status
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of hydroel ectric devel opnent and operation and possible
further developnent. It will be used by Tribal decision
makers and other interested parties in nmaking inforned
managenent deci sions for the necessary |evel of
protection, enhancement, or mtigation of the fisheries
resour ce.

The study began in Decenber, 1982, with the follow ng
obj ecti ves:
|. Assess existing aquatic habitat in the |ower Flathead
River and its tributaries and its relationship to the
present size, distribution, and maintenance of al
sal nonids, northern pike, and |argenouth bass popul ations.
II. Assess how and to what extent hydroel ectric devel cp-
ment and operation affect the quality and quantity of
aquatic habitat in the lower Flathead River and its tribu-
taries and |ife stages of existing trout, pike, and
| argenout h bass popul ati ons. Eval uate the potential for
increasing quality habitat, and thus gane fish production
through mtigation.
IIl. Develop an array of fisheries managenent options to
mtigate the inpacts of present hydroelectric operations,
denonstrating under each nmanagenent option how fish
popul ati ons and hydroel ectric generation capabilities
woul d be nodified. Additionally, possible further
hydr oel ectric devel opnment and operation and its inpacts on

target species wuld be considered.



MAIN RI VER
DESCRI PTI ON OF STUDY AREA

The lower Flathead River is one of Mntana's |argest
rivers, wth an annual average di scharge of 340|n%second.
Today the | ower river begins at Kerr Dam |ocated 7
kil ometers (km southwest of Polson, Mntana. Fl owi ng
south and west for 116 km the river flows into the
dark Fork River near Paradise, Mntana (Figure 1).
Approxi mately 110 km of the river are within the
boundari es of the Flathead |ndi an Reservation, the second
| argest Indian Reservation within the State of Mntana

During the last of the ice advances approxi mately
25,000 years ago, a continuous ice sheet covered the Rocky
Mountain Trench to the site of Flathead Lake. The
Cordilleran I ce Sheet extended as far south as present day
Buffal o Rapids, 7 km below the Kerr facility. For nore
t han 10, 000 years the renmaining 109 km of the | ower
Flathead lay quietly under the waters of d acial Lake
M ssoul a. Approxi mately 12,000 years ago, d acial Lake
M ssoul a began to drain,and once again the | ower Flathead
Ri ver began to formits channel.

The first 7kmof the | ower Flathead cuts through
a glacial norain formng a steep rocky canyon char-
acterized by extensive white-water areas.

The lower river cuts through highly erosive

| acustrine and alluvian sedinents deposited during the
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Figure 1. React: breaks of the Lower Flathead River.
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life span of the glacial |ake. These sedinents have a
hi gh concentration of clay, sand, and silt, wth gravels
conprising a snall percentage (Mntague et al. 1982)
Bedrock formations are found in a few areas along the
river. Irrigated croplands border the eastern and
sout hern banks of the river; to the west and north is open
rangel and.

The Lower Flathead River drains 386,205 hectares, and
Is basically a low gradient river. Riffle and pool areas
blend formng a conparatively snmooth flow ng river
Average annual rainfall ranges from40 to 50 centineters
(cm.

Pol son Bay, outlet for the river from Fl athead Lake,
has approxi mately 6,475 surface hectares and averages 4.9
neters (m in depth. During the sumer, |ower river water
tenperatures are slightly higher than those recorded in
t hw upper river above Fl athead Lake due to the natural
warm ng of Polson Bay. Maxinum water tenperature in 1981
recorded directly below Kerr Dam on the |ower river, was
23.5°C; at Colunbia Falls on the upper river, the maxinum
wat er tenperature recorded was 20.0°C (Shields et al.
1982). Lower water tenperatures are higher than those of
its tributaries. Water tenperature recorded in early
August at the nouth of the Jocko River was il C water
tenperature in the main river, directly above the nmouth of

the Jocko was 22°. During 1982, sunmmer water tenpera-
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tures in the main river were within the 20.0° C range, and
W nter tenperatures reach 0.0°C. Average annual water
tenperature was 9.0°C (Shields et al. 1983).

Kerr facility is power peaking plant. The annua
hydrograph for releases fromthe facility is simlar to
t he pre-inmpoundment hydrograph with a reduction in peak
flows and an increase in winter flows (Figure 2).

Based on general valley characteristics, gradient,
and channel norphol ogy, the |ower Flathead can be divided
into four distinct river reaches (Figures 1 and 3). Reach
| of the |ower Flathead extends from Kerr Dam (River
Kiloneter (RK) 116) to the nmouth of Wite Earth Creek (RK
102). Gadient is 1.5 mMmkm and the river has an average
width of 114 m The river is confined in a steep rocky
canyon for the first 6 km of this reach, after which the
canyon w dens. The channel bottomis conposed of a |arge
boul der - bedrock m xture blending into a cobbl e-gravel
m xture toward the end of the reach. The canyon portion
of this reach is primarily a whitewater area characterized
by deep pools an-d several sets of rapids. The |ower
section of the reach is a snmooth, fast flowing glide with
two riffle areas. This river reach is subject to severe
wat er |evel fluctuations due to hydropower peaking
operations at Kerr Dam At the U'S. Geological Survey
gagi ng station downstream from Kerr Dam water |evels have

fluctuated fromO0.6 to 2.4 min three hours.
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Figure 2. Pre— (solid lines) and post~impoundment (broken lines) average
annual flows for the Lower Flathead River recorded directly below
Kerr Dam (RK 114.9) at the USGS gauge station established in 1907.
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Reach Il of the river extends fromthe nmouth of Wite
Earth Creek (RK 102) to 2 km downstream of Mss's Ranch
(RK 54). Average gradient and average river width within
this reach are 0.6 mkm and 128 m respectively.
Throughout this river gradually w dens, but maintains a
single channel. Wth the exception of a few small
i slands and constrictions of the river channel, the flow
Is a smooth glide. Mijor tributaries enter this reach at
RK 72 (Little Bitterroot Rver) and RK 67 (Crow Creek).

The reach is typified by |arge neandering bends
bordered by high eroding clay cliffs. River banks are
generally steep with benchlands beyond; the channel
substrate ranges from solid bedrock to sizeable areas of
siit deposition.

Reach Il of the river extends fromRK 72 to RK 12.
Average gradient and river width within this reach are 0.3
mkm and 104 m respectively. Habitat is variable, and
the river channel is braided. Mjor island conpl exes,
gravel bars, and extensive backwater areas are common.
Permanent|ly wetted backwaters range fromO0.4 to over 12
hect ares. Ri ver banks area nost notably overgrazed and
unstable within this reach. Water level fluctuations are
| ess pronounced than in Reach | or Il, but may vary as
much as 0.3 min six hours at the bridge near D xon,
nont ana (USFWS unpubl i shed data).

The fourth river reach extends fromRK 12 to the

confluence with the G ark Fork River. The final 6 km of
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the | ower Flathead River are outside the Flathead
| ndi an Reservation boundary. Average gradient of this
reach is 0.2 mkm

The valley walls rise steeply and force the river into
a single channel. One small, md-channel island and one
usual | y dewatered channel are present. Wth the
exception of one bedrock intrusion, substrates are
primarily gravels with sizeable areas of sand and silt

deposi tion.

MATERI ALS AND METHCDS
Phvsical Habitat Eval uation

River kiloneters and gradi ents were cal cul ated using
the Rirver Mle Index (Hydrology and Hydraulics Conmttee
1976). R ver widths were determ ned using the Lower
Fl at head Fi shery Investigation report (Peterson 1979) or
were taken from aerial photographs. Macrohabitat
paraneters: pool and riffle areas, pool depths, bank
instability and sl oughing, and areas of aquatic
vegetation, were collected during the sumrer. Staff gages
were installed in two |ower river backwater areas (RK
23 and 191 to nonitor water level fluctuations. These
gages were usually read once a day during the northern
pi ke spawning period. Daily water level fluctuations at
ot her specific spawning areas were calcul ated by:

1. taking daily mnimum and maxi nrum st age hei ght

readings, recorded directly below Kerr Dam (USGS
unpubl I shed data).
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2. converting from stage heights to discharge (usGs,
unpubl i shed data).

3. conparing discharge to cross-sectional data
(USFWS, unpublished data).

4. conputing vertical changes in water surface at RK
23 and RK 19.

Channel substrate was mapped using guidelines set
forth by the Cooperative Instream Fl ow Service G oup
(Bovee 1978). Channel substrate conposition was conpared
to the 50 percentile levels of the probability-of-use
curves to determne the total potential area suitable for
sal monid spawning. This mapping will conplinent future
fl ow nodeling using Instream Fl ow I ncrenmental Mt hodol ogy
and will aid in identifying those areas which could be
suitable for salnmonid spawni ng.

Daily flow records for the |ower Flathead recorded at
RK 115 were provided by the USGS. Flow recording at the
USGS station began in August of 1907.

Study Site Selection

Per manent study sections (6.4 kmlong) for stock

assessment were selected on the basis of accessibility and

overal|l representation of the entire river reaches.

Techni que Selection
Mai nstream and backwater areas of the |ower Flathead
R ver were experinmentally el ectrofished using boat-nounted
el ectrofishing gear (Loeb 1957). Electrofishing efforts

were conducted during the day and night to identify target
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fish species distribution throughout the river and

det erm ne the met hodol ogy to be used in sanpling. Al
target fish greater than 250 mllineters (m total |ength
(TL) were nunber-tagged to determ ne novenents and
fisherman exploitation rates. Several backwater areas
were experinmentally gill-netted using 38 mlong nets.

Square nmesh size ranging from19 to 51 mMmmin five 6.5 m

panel s. Nets were set for two to four hours to avoid
fish nortalities. Experinmental gill nets and free-
drifting gill nets were unsuccessfully tried in the main
river.

Backwat er and sl ow novi ng nai nstem areas were sei ned
to capture young-of-the-year fish and identify areas where
target fish species were rearing. A 30 mbag seine and a
15 m straight seine, both with a square nesh size of 6.5
mm were enpl oyed.

Fi sh captured by various methods were wei ghed to the
nearest 0.01 kilogram (kg) if less than five kil ogramns.

Fi sh heavier than five kilograns were wei ghed to the
nearest 0.1 kg. Only total length (TL) was nmeasured. Al
fish were measured to the nearest nillineter. Condition
factors (kg ) were calculated using formulae described by
Bagenal (1978). Scale sanples were taken fromall fish
for future age and growth anal ysis.

Al target fish species greater than 250 nm were

tagged with individually nunbered Floy "T-tags" inserted
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with a tagging gun. Tags were placed just under the
dorsal fin. Target species between 100 and 250 mm (TL)
were tagged with individually nunbered fry tags inserted
just anterior to the origin of the dorsal fin using a

needl e and thread.

Spawning Surveys

The inlets of ten potential northern pike and
| argenout h bass spawni ng areas were trapped from March 22
to May 23, 1983 using 1.2 neter dianeter double-throated hoop
nets and box traps. Experinmental gill nets were used to
capture spawning northern pike. Nets were set for re-
latively short periods, usually two to four hours. Target
fish were also collected periodically using boat-nounted
el ectofi shing gear.

Eishernman Bxploitation Rates

The survey being utilized is a nodified version of

t hat enpl oyed by the Montana Departnment of Fish, Wldlife
and Parks (MOFWP) follow ng the procedures of Neuhold and
Lu (1957). Data obtained will be conpiled and anal yzed
using a conputer program devel oped by NDFWP

The survey began April 1, 1983 with one creel clerk.
Survey days were sel ected using a random nunber gener at or
to include weekend and weekdays with no true pattern of
survey. On July 7, 1983, six creel clerks were added.
The survey is designed so that four clerks work every day

(ten hours) of the week, except Tuesday and Thursday when
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only two people are working. This schedul e gives the best
coverage for the weekends w t hout negl ecting weekdays.
Wit er Temperatures

Water tenperatures were recorded at pernmanent sites
along the entire length of the Iower Flathead R ver using
continuously recording 90 day Ryan thernographs installed
at Sloans (RK 72), Dixon (RK 40) and Perma (RK 18)
bridges. Daily tenperatures recorded at the USGS gage
house directly bel ow Kerr Dam (RK 115) are al so

noni t or ed.

RESULTS
Habi tat Eval uati on

Wthin the four river reaches previously discussed in
“Description of Study Area”, five pernanent study
sections, 28 percent of the lower Flathead River will be

sanpl ed.

Analvsis Substrate

Based upon substrate observations nade throughout the
| ower river, 31 percent may have potential as trout
spawni ng habitat. Sixty-nine percent may have potential
as nmountain whitefish spawning habitat. Sixty-four
hectares may have potential for northern pike and
| ar genmout h bass spawni ng.

Many potential spawning areas for trout were observed

to be severely degraded due to conpaction with silt or
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fluctuating water depth and velocity. Based upon the
rel ati ve abundance of nmountain whitefish to trout, present
spawni ng conditions nust favor the |ess specific require-
nments of nountain whitefish. The availability of areas
for pike and bass spawning is conpletely dependent upon
rel eases from Kerr.

Kerr Dam Fl ow Rel eases

Kerr Damis essentially a run-of-the-river facility,
and the |ower Flathead s annual hydrograph is simlar to
the flow reginme of pre-inpoundnent days (Figure 2). Hgh
run-off flows, however, have been dimnished. Regulation
of the river decreased high, mean, and | ow average run-off
flows by 25, 32, and 79 percent, respectively. Wnter
flows, on the other hand, have been dramatically in-
creased. Average increases from Novenber through February
for high, nean and |low flows are 65, 145 and 56 percent,
respectively.

Kerr’s power peaking node of operation greatly
effects the daily water level fluctuations occurring in
the river. Representative daily fluctuations in discharge
fromKerr Damfor water year 1982 are given in Figure 4.

Average nonthly low, nean, and high river water tenp-
eratures recorded directly bel ow Kerr Dam during 1982 are
given in Figure 5.

Based on 1983 tenperature recordings, river water

t enperatures warm approxi mately one to two degrees C from
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directly below Kerr Dam during 1982 (Shields et al.
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t he USGS gage house (RK 115) to Sloans bridge (RK 72)
during the summer nonths. From Sloans bridge to D xon
Bridge (RK 40) river tenperatures cool about two degrees
C due to tributary influence. From D xon bridge to Perma
bridge (RK 18) tenperatures again warmto a |level com
parable to the Sl oans area.

Target Species Distribution

Mount ai n whitefish, brown trout, and northern pike
have been collected throughout the length of the river (RK
0 to RK 109). Rainbow and cutthroat trout have been
collected up to RK 106, but appear to be nore nunerous in
the ower reaches of the river. One bull trout was
collected near RK 27. Largenmouth bass have been collected
as far upstreamas RK 54, primarily in backwater areas.

Two species collected this year, not previously
reported for the |ower Flathead River, were |ake whitefish
(Coregonus clupeaformis) and yel |l ow bul | head (Ictalurus
natalus). Lake whitefish were collected in and around
Foust Sl ough (RK 50) and the Know es damsite area (RK
6). Yellow bull head were collected in a backwater area
at RK 34.

Nort hern pi ke and | argenmouth bass are primarily
backwat er residents, wth |argenouth bass being nore so
than northern pike. Several tag returns indicate novenent
bet ween backwaters and the nain river; two northern pike

traveled 1 km and one | argenouth bass traveled 3 km
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Al three noved fromone backwater area to anot her
Northern pike are commonly found in slack-water areas
along the entire course of the river, far fromany true
back-wat er type.

Spawni ng_Surveys

Four of the ten potential northern pike spawni ng
areas trapped this spring produced spawners in varying
stages of reproductive condition. GII| net sets and
seining operations identified four additional areas being
used by spawning fish.

One hundred twelve northern pi ke were captured and
tagged between March 22 and June 1, 1983; 41 percent
(46) were inmmature at the tine of capture, 14 percent
(16), apparently adults, could not be sexed and were nost
likely females. O the mature spawners captured and
sexed, 30 percent (33) were nales and 15 percent (17)
were fermales, yielding a male-fenmale sex ratio of 1.9 to
1.0 (Table 1).

The first ripe male northern pike was collected on
April 7, and the first ripe female on May 3, 1983. Both
of these fish were captured in the Dixon area. By April
28, 2/3 of all male pike handled were partially spent.

Ri pe femal es were collected throughout the nonth of My,
and a fisherman reported catching a female on June 19

still laden wth eggs.
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Tabl e 1.

condi tion,

Met hod of capture,

average |ength,

numnber s,

reproductive

and condition factors (KTL),

for nothern pike captured from March 22 to May 23, 1983

Capture Northern Pike

Met hod | mrat ure Mal e Femal e

Netting 38 18 4

El ectrofishing 18 5 56

Trappi ng 6 10 7

Tot al 62 33 17

Aver age

| ength (mm 387.2 686.2 698.8

(range) (277-490) (457-877)  (594-964 )

Average K 0.7282 0.8012 0.9011
TL

Standard 0. 0749 0.0822 0.0813

devi ation'
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Nort hern pi ke were trapped entering shall ow areas
where the remains of |ast year's aquatic vegetation
(cattail (Iypha latifolia), horsetail rush (Equisetum Sp)
and bul rush (Scirpus acutus)), had been recently
r esubner ged. Northern pike captured in deeper water areas
were over aquatic vegetation consisting of |last year's
dead and newWy energi ng Elodea, Potamogetop, Char-a, and
Ranunculus.

Cbservations during 1983 indicate known spawni ng
areas are subject to daily water level fluctuations from
0.4 to 1.5 m A change of only 3 cmat sone sites can
change inflow to outflow at the nouths of some spawni ng
areas. Daily discharge fluctuations at RK 114 are pre-
sented in Figure 6a. Daily river surface fluctuations at
RK 30 are presented in Figure 6b.

Largemout h bass spawni ng activity was not thoroughly
moni tored this 1983. Snorkling equipnent (wetsuits)
needed to properly survey nest construction was not
budgeted for 1983. R pe male and fenale |argenmouth bass
were first captured on May 24 at RK 21. Based on the
reproductive condition of the fish, spawning activity
continued throughout June at RK 18.0 and RK 21.0.

El ectrofishing fishing proved to be the nost effective
nmet hod for capturing |argenouth bass.

Main river salnmnid spawni ng was not investigated
this year because of time constraints. No redds were

observed during other river work.
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Mount ain whitefish nesolarvae ranging fromi1s to 22
mm TL, were collected on March 16, 1983 in two backwat er
areas at RK 37 and RK 38. River water levels had recently
dropped in this area dewatering the inlets of these back-
wat ers and strandi ng thousands of whitefish fry in snall
I solated pools and inlet channels. After hatching,
nmountain whitefish are about 12 to 13 nm TL.  Sanpl es of
| arvae sent to the Larval Fish Laboratory in Fort Collins,
Col orado, were estinmated to be two to four weeks old
(inter-office transmttal dated 25 March 1983 from Darrel
E. Snyder, Larvel Fish Laboratory, Colorado State
University, Fort Collins, Colorado). Cyprinid,
catostomd, and percid fry were also found stranded in
t hese backwat ers.

Sei ning operations were conducted primarily to
identify target fish species rearing areas along the
river. Muntain whitefish young-of-the-year were only
collected fromRK 30 to RK 38. Yearling nountain white-
fish seemto be evenly distributed throughout the river
mainly in shallower, |ower velocity areas along the shore.
No other salnonid fry were coll ected.

Largenmouth bass yearlings are restricted to backwater
areas, and were collected at RK 34, 49 and 50. Sever al
northern pike young-of-the-year were collected in a small
backwater area at RK 49 and a sl ack-water area (RK 72)
just below the nouth of the Little Bitterroot R ver (RK
72).

30



During late spring and summer aquatic vegetation

limted the efficiency of seining operations.
Fisherman Exploitation

From March 1 to Septenber 30, 1983, 399 target fish
were tagged to assess fisherman returns. One hundred
fifty northern pike were tagged, and ten tags were
returned; of 22 brown trout tagged, two tags were
returned. These tag returns yield an eight nonth return
rate for nothern pike and brown trout of 7 and 9 percent,
respectively. One brown trout tagged on June 15, 1983
near Perma (RK 11.2) on the |ower Flathead was captured in
the Jocko River near Ravalli, traveling 49 km upstream
frommain river to tributary in 73 days. No tags from
nountain whitefish (115 tagged), |argenouth bass (95),
rai nbow (13), cutthroat (3), or bull trout (1) have been

received.
DI SCUSSI ON

Physi cal habitat types in the |ower Flathead are
varied, suiting the needs of a wide variety of fish
species. Five salnonid species are found in the |ower
Fl at head. It al so supports largenmouth bass and northern
pike, two basically lacustrine species. Sever, species of
forage fish, primarily catastom ds and cyprinids, inhabit

the river and support the piscivorous species.
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Sedi ment problens, due to erosion, vast areas of nass
wasting, and irrigation returns, direct and via tribu-
taries, reduce the quality of the habitat. Overgrazing,
river bank trampling, and loss of riparian vegetation due
to livestock add to the sedi ment problens of the river.
Conti nuous water |evel fluctuations due to power peaking
operations, simlar to wave action in |akes, increase bank
sl oughing and aggravate sedinent problens. This
phenonmenon has been reported by Brusven and MacPhee (1977)
on the Snake River in |daho.

Aside from m nor gradient differences, river Reaches
|, I'l, and IV are simlar habitat types. Reach Il has
the nost diversity in habitat types. I|sland conpl exes
brai ded channel s and | arge pernmanent backwaters are
present. Lake whitefish are found in Reach IIl, usually
associated with these backwaters or other slow noving
river sections. Apparently from Flathead Lake, these fish
nmust have successfully passed the Kerr facility and found
adequate habitat to survive. It is not known if |ake
whi tefish are reproducing or hybridizing with nmountain
whitefish in the main river

Adequat e areas of suitable salnonid spawning gravels
exist in the river; degradation due to substrate arnoring
and siltation are also evident throughout the river
Baxter (1977) found substrate arnoring to be a conmon

effect of hydro-power devel opment. Relative abundance of
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salmonid fish species may reflect avail able substrate type
and its quality; nountain whitefish, basically broadcast
spawners are the nost abundant salnonid present.  Brown,
rainbow, cutthroat, and bull trout (redd builders) are
relatively uncommon. The |owgradient, |owvelocity
habitat of the |ower Flathead, brown trout’s relatively
| ow suceptibility to fishing pressure, and the varied
forage-fish food base (Appendix A probably gives thema
conpetitive edge over other trout species (verbal conmuni-
cation on 20 Cctober 1983 with Calvin M Kaya, Depart nment
of Biology, Mntana State University, Bozeman, Mbntana).

The variability of discharges fromKerr, highest in
the spring and fall (Figure 4), can negatively affect the
spawni ng success of salnonid spawning. \Water depths,
velocities, and intergravel flows over and through any
trout redds are constantly changing. The dislodgenent and
stranding of whitefish eggs due to power peaking
operati ons have been docunmented on the South Fork of the
Boi se River (Wite and Wade 1980, Reiser and Wiite 1981).
Stranding of whitefish fry observed this spring along the
Fl athead River creates a post spawning nortality directly
due to Kerr operations.

Nort hern pi ke spawni ng novenents are influenced by
three environmental factors: water tenperature, day
length, and increasing water |evels (Priegal and Krohn

1975). Northern pike actively seek areas of inflow ng
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water for spawning. Fluctuating water |evels which
reverse flows at spawning site entrances inhibit pike
movenent. VWile the aquatic vegetation comunities
present in the backwaters of Flathead River create

sui tabl e pi ke spawni ng habitat (MCarraher and Thonas
1972, Forney 1968, Priegel and Krohn 19'75), river surface
fluctuations due to Kerr operations create unfavorable
condi tions for spawni ng and incubation by dewatering
spawni ng marshes al nost daily.

Bryan (1967) reported a one-week spawni ng season for
northern pike, while Priegel and Krohn (1975) report a
season of over two weeks. On the |ower Flathead, spawning
activities continued for several nonths, which may ensure
some spawni ng success each year. Mnimum flows
experienced in the river begin to increase during the
later part of April and remain high during May and June.
The probability of successful spawni ng woul d be greater
| ater in the spawni ng season due to higher water |evels
and nore permanently wetted marshy areas. (bserved
spawning adult sex ratios are consistent with those
reported by authors already nentioned.

Northern pike are the nost highly sought after fish
species by fishernen in the lower Flathead. The exploita-
tion rate for pike (only 7 percent) is |low conpared to 31
percent reported fromM chigan by WIlians and Jacob

(1971) and over 50 percent reported by Eeyerle and
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Wl lianms (1972). The exploitation of pike in the |ower
Fl athead may be greater than observed, because the nunber
of pike tagged (150) by Septenmber 30, 1983 may have been
too low to adequately estinmate exploitation.

Exploitation of mountain whitefish and | argenouth
bass appears mninal. \Witefish are not a desirable
species to many fishermen, and specific fishing techniques
are needed to make whitefish fishing successful.
Largenouth bass are only found in a few areas in adequate
nunbers to support heavy fishing pressure; these areas may

be unknown to nost fishernmen using the river.
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TRI BUTARI ES
DESCRI PTI ON OF STUDY AREA

Gacial till and | ake bottom sedi ments from
prehi storic Lake Mssoula underlie the tributary study
area. Mich of the runoff fromthe M ssion Muntains
descends through porous till at their base into the
groundwater, resurfacing in springs found throughout the
val l ey (Morrison-Miierle and Mntgonery 1977).

Mbst of the surface water used on the Reservation is
diverted, inpounded, and distributed by the Flathead
Irrigation Project (FIP). FIP primarily serves three
irrigation districts formed under Montana |aw, but also
serves sonme Tribal and non-Tribal |ands within the service
area, as well as a few properties that are non-district.
In order to supply these irrigation concerns, the major
tributaries are inpounded at their headwaters or md-
val l ey and are intersected throughout by canal diversions
and irrigation returns. Consequently, the Flathead River
tributaries, for the nost part, have fair to poor water
quality (Nunnallee and Botz 1976), caused prinmarily by
irrigation return flows, agricultural dewatering, |ive-
stock access into streans, and erosion of fragile soils as
a result of |ivestock overgrazing.

The tributary portion of the study is ccnfined to the

main stenms of five major tributaries: the Jocko River,
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Post Creek, Mssion Creek, Crow Creek, and the Little
Bitterroot River (Figure 7). The US. Fish and Wldlife
Service has overseen fisheries managenent on the
Reservation since 1968 (Peterson 1977). Their nmanagenent
efforts for the five tributaries of interest have concen-
trated upon allowing the fisheries to be maintained by
natural reproduction, although sone stocking has been

provi ded.

Jocko Ri ver

The Jocko River flows westerly fromthe M ssion Mun-
tains and enters the Flathead River near Dixon. |t drains
an area of 67,747 hectares, with approximtely 12 percent
of the drainage wunder irrigation (Mrrison-Mierle and
Mont gomery 1977). Silviculture and |ogging activities,
along with some residential devel opment, influence the
upper drainage water quality. Most years, segnments of the
river are totally dewatered bel ow Big Knife Creek due to
irrigation diversion. Downstream from the town of Arlee,
Finley Creek and Valley Creek enter the Jocko, introducing
consi derable sedinent. The lower river flows through hay
and pasture lands and is channelized and heavily rip-
rapped along the National Bison Range. Average annual
di scharge has been estinmated as 10.4 rﬁ/seccnd (Mont ana
State Study Team 1975) and 5.2 rr?/second (Morrison-Mierle

and Montgonery 1977).
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Figure 7. Main stems of the five major tributaries
to the lower Flathead River.
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Fish and WIdlife Service personnel from Creston,
Mont ana, sanpled the Jocko River for fish periodically
t hroughout the 1970's (Randall 1976; Peterson 1979).
Rai nbow trout, brown trout, bull trout, and nountain
whitefish were found at stations along the 89 km nmain stem
of the Jocko. The Creston Hatchery has planted yearling
rainbow trout routinely in the |ower Jocko River and
occasionally in the upper drainage at |east since 1964
(inter-office transmttal dated 4 February 1983 from Larry
C. Peterson, US. Fish and Wldlife Service, Kalispell,
Mont ana) .

Post Creek

Post Creek headwaters are inpounded by the MDonal d
Lake dam Fromthe outlet the creek flows westerly,
picking up irrigation return flows from Pabl o feeder canal
and Mssion "B" and " C" canals, and continues through
agricultural land in the Mssion Valley before flow ng
into Mssion Creek just east of the National Bison Range.
Post Creek's average annual flow of about 2.5 m3/second
(Montana State Study Team 1975) is subject to direct
regulation for use in irrigation. Mich of Post Creek is
turbid year-round due to irrigaticn returns.

United States Fish and Wldlife Service sanpling
(Peterson 1979; indicates that rainbow trout, brown trout,

brook trout, and mountain whitefish inhabit Post Creek.
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M ssion Creek headwaters are inpounded by M ssion
Dam  From Mssion Reservoir the creek flows westerly
through St. Ignatius; three canals (Pablo feeder canal and
Mssion "B" and "C" canals) intercept its flow  Between
St. Ignatius and its confluence with Post Creek, the
stream recei ves sewage-lagoon and irrigation returns, and
travel s through marshy and agricultural |ands. Downstream
along the Bi son Range, M ssion Creek receives agricultural
return, feedlot runoff, and intermttent discharges from
Charl o sewage |agoons via Dublin Coulee. Hllside Reser-
voir overflow, conposed entirely of irrigation return flow
and agricultural runoff, enters the creek just bel ow the
Bi son Range. The streamthen wi nds through an erosive
cl ay- bank canyon and receives Miese Valley irrigation
return before reaching the Flathead River. Flows near the
nout h nmay average about 2.04 m3/second (Montana State
Study Team 1975) or 4.7 m3/second (Morrison-Mierle and
Mont gomery 1977) and are subject to year-round regul ation
by the FIP.

The U.S. Fish and Wldlife Service (Peterson 1979)
found rai nbow trout and nmountain whitefish in Mssion
Creek below its confluence with Post Creek. Electro-
fishing sanpling by Riggs during 1981 (unpublished data)
above Post Creek showed that rai nbow trout, brook trout,

and nountain whitefish are present in upper M ssion C eek.
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Oow Ceek

North and South Crow Creeks flow west fromthe
M ssion Mountains converging to formthe main stemof Crow
Creek approxi mately one mle east of H ghway 93. Above
Lower Crow Reservoir two major tributaries, Ronan Spring
Creek and Mud Creek, bring urban stormwater runoff and
irrigation runoff and returns to Crow Creek. Lower Crow
Reservoir is used to store irrigation water for the Miese
area. Only the 6 km stream section bel ow Lower C ow Dam
iI's being surveyed for this study. Flows below the dam are
regul ated by Lower Crow Damand a major irrigation
di version approximately 2 km below the dam
Historically, the creek flow would be w thheld conpletely
during a normal irrigation year (Mrrison-Mierle and
Mont gorery 1977); however, sone stream flows are now bei ng
mai ntai ned year-round. Hgh spring runoff occasionally
prompts |arge rel eases fromthe reservoir, causing mass
wasting, scour, and debris novenent in Cow Creek.
Average annual flows are 2.4 m3/second (Montana State
Study Team 1975).

Rai nbow trout and nmountain whitefish have been
captured during previous sanpling efforts below the

reservoir (Peterson 1979).
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Little Bitterroot River

The Little Bitterroot emerges from Hubbart Reservoir
north of the Reservation boundary and flows south through
a narrow wooded canyon. Mst of the flows are intercepted
and diverted into Camas "A' canal at the canyon nouth.
The remaining flow continues south through the arid Camas
Prairie and Little Bitterroot Valley, cutting through
general | y heavy, poorly-drained, erosive, alkaline soils.
Sull'ivan Creek contributes hard-rock mne runoff and sed-
iment to the upper river; Hot Springs Creek is a major
sedi ment source further downstream Low rainfall and
overgrazing have limted vegetation cover and aggravated
serious erosion problens throughout the drainage. Conse-
quently, the Little Bitterroot is turbid year-round and
contributes considerable sedinent to the |ower Flathead
River. Average annual flows have not been reported; how
ever, the river is dewatered in several areas by summer
irrigation wthdrawals.

Northern pike, the primary target species in the
Little Bitterroot Rver, was first collected fromthis
stream during 1961 (Hanzel 1976). Pike probably were
first introduced into Lonepine Reservoir in this drainage
from Sherburne Lake in dacier National Park during fall

1953.
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MATERI ALS AND METHODS
Physical Habitat Eval uation

Several habitat eval uation nethods were reviewed,

i ncl udi ng surveys devel oped by N A Binns (1979) of the
Wom ng Gane and Fi sh Departnent, Duff and Cooper (1976)

of the Bureau of Land Managenment, and T.W Chanberlin
(1980) of the British Colunmbia Mnistry of Environnent.
The Montana Department of Fish, WIldlife and Parks’

(MDFWP) nodi fication of the British Colunbia nethod
(Fraley and Graham 1981) was chosen for its suitability to
describe the streans found on the Flathead |ndian
Reservat i on.

Stream reaches were selected on the basis of marked
changes in stream gradient, sinuousity, bank slope, |and
use, and/or water flow.  Reach boundaries were determ ned
usi ng topographi c maps, aerial photographs, and helicopter
reconnai ssance, and were verified on the ground.

One-m |l e-long habitat survey sections were chosen as
segnents representative of stream reaches. Measurenents
of 31 separate physical habitat paranmeters were neasured
in each survey section by field crews. These paraneters
pertained to stream hydraulics, pool-riffle-run ratios,
pool class, channel cover and norphol ogy, bed and bank
material and stability, debris, and aquatic vegatation
(sample formin Appendix B). In addition, the U S> Forest
Service (USFW 1978) Stream Reach Inventory and Channel
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Stability Evaluation (Appendix B) was applied tw ce during
each survey to further describe the habitat. Photo
stations were established at the beginning and end of each
habi tat survey section, and at the nouths of the Jocko
River, Mssion Creek, Crow Creek, and the Little

Bitterroot River.

Measurenments of habitat conponents will be regressed
agai nst fish population estinates to help predict fish
density based upon habitat types. Correlation coeffi-
cients will be run to quantify the strength of the rela-

tionship between fish density and each habitat conponent.

Stock Assessment

Test popul ation estimtes were made using the two-
catch (Seber and LeCren 1967) or Peterson mark-recapture
(Ricker 1975 ) nethod. Sanpling stations were 150 m | ong,
except one 500 mstation run at km44 of the Little
Bitterroot River during June. Estimates of relative
abundance were reported as nunber of fish per surface area
or length of stream

Tributary streans were sanpled using a bank- or boat-
mounted electrofishing unit. Depending on stream fl ows,
the 150 m sections were enclosed either by nylon or wire
block nets, as described by Shepard and G aham (1983), or

| eft open.
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Target fish collected during this year were measured,
wei ghed, and marked or tagged with fingerling or floy
tags. Scales were renoved and later inpressed into
cel lulose acetate. Tag return requests were posted at
public locations, circulated in |ocal newspapers, and
distributed to fishernen by creel census clerks. Analysis
of collected data provides information on fish abundance,
condition, age and growth, and novenent.

Per manent stock assessnent stations representative of
each reach were selected at sites with good equi pnent
access within the habitat survey sections.

Spawning_Surveys

Trout redd surveys were conducted during April and
May. Starting tine for each survey was noted, and tine
el apsed to each | ocated redd was recorded. Proximty of a
redd to left bank, right bank, or channel center was
described. Tributary nmouths were el ectrofished during
spring to determne timng of rainbow or cutthroat trout
spawning runs. In the Little Bitterroot River, spawning
northern pi ke were captured near Lonepine (km 60, Figure
8) using nylon fyke nets with nylcn | eads, and near the
mouth (km 5) using steel hoop traps with wire |eads. At
both |ocations, upstreamtraps were set to capture
spawni ng adults, and downstream traps to capture spent

spawners.  Suspected spawni ng areas near Lonepine were
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Figure 8.

Trap sites on the Little Bitterroot
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el ectrofished for adults and young-of -the-year using bank
and backpack el ectrofishing units. Several areas bel ow
Lonepi ne and one area below the lower trap were electro-
fished to determ ne novenents of tagged pike.

Captured fish were neasured, weighed, checked for
ripeness, and tagged with floy tags. Scales were renoved
and |l ater inpressed into cellul ose acetate.

Wirs

Potential weir sites on the Jocko River, M ssion
Creek, Crow Creek, and the Little Bitterroot River were
investigated. Sites were selected based upon channel
strai ght ness, stream bank and bottom stability, and access
for construction and operation. Hydraulic engineers from
t he Montana Departnment of H ghways were consul ted about
the hydrologic integrity of each site using the proposed
wei r design.

Adj acent | andowners and concerned agenci es were con-
tacted to obtain pernission to build at the Jocko River
and Mssion Creek sites. Bids were solicited from con-
tractors to estimate costs for construction and instal-

lation of weirs and traps.

Fi sherman Excioitation Rates

Many of the tributaries were surveyed as part of a

genera: creel census conducted on streams and reservoirs
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on the Flathead | ndian Reservation during 1983. This
survey was adapted from procedures outlined by Neuhold and
Lu (1957). One creel clerk began the survey on 1 Apri
1983, six clerks worked during the sumer, and three are
continued through fall on a random schedul e.

| nformation on fishing nethods, effort expended, and
fish species caught was collected. Fish fromcreels were
neasured and checked for ripeness; scale sanples were
taken. Conpiled data is being analyzed using a conputer
program devel oped by MFWP

Tag ‘returns from fishermen provided an estimte of
harvest rates for fish tagged in the tributaries.

ter T ratur

Conti nuously recording, 90-day thernographs were
installed near the nouths of five tributaries (Figure 9):
the Jocko River, Mssion Creek, Crow Creek, Little Bitter-
root River, and Camas Creek.

Fl ows were recorded periodically in conjunction with
habi tat surveys and stock assessnent surveys. Measure-
ments were taken directly using an electronic flow neter,
or stage heights were read at established hydrol ogic
stations and translated into flows using provisional
rating curves devel oped by Tribal hydrologists. U S
CGeol ogi cal Survey methods (Carter and Davidian 1968;

Buchanan and Sonmers 1969) were followed in metering flows.
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Figure 9. Thermograph sites on five tributaries
the lower Flathead River.
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RESULTS
Habitat Evaluation

The main stens of five major tributaries to the | ower
Fl at head River were divided into 22 reaches (Figure 10):
seven on the Jocko River, five on Mssion Creek, four on
Post Creek, one on Crow Creek, and five on the Little
Bitterroot River. Reach lengths ranged from2 kmfor
Post Creek reach 1 to 39 kmfor Little Bitterroot reach
2. Reach boundaries and | ocations of habitat survey
sections within these boundaries are described in Appendi x
C

Stream habitat characteristics for the 22 reaches are
sumarized in Table 2. Four of the major tributaries:
M ssion Creek, Post Creek, Crow Creek, and the Little
Bitterroot River, rated fair based on the USFS method for
eval uating stream channel stability; the Jocko River rated
as good; none rated as excellent. Factors such as
turbidity, lack of pools and/or riffles, and siltation of
spawni ng gravel s further degraded many tributary reaches.

Jocko River

Runs were the predom nant stream feature throughout
the Jocko River’s seven reaches (Table 2). Pools were
sel dom intersected by survey transects. One pool was
noted in reach 2; twelve in reach 5.

Erosi on problenms were nore common in the Jocko's
| oner reaches. Areas of mass wasting were frequently

encountered in reaches 1 and 2; rip-rap was used al ong
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Figure 10. Reach boundaries established on five major
tributaries to the lower Flathead River.
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Table 0. Selected habitat parameters measured on tributaries to the lower Flathead River.
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R-1 1 Aug 1983 7.5 21 24 51 0/10/88/2 42/25/21/12/0 m 50/25/18/7/0 f 5/4/8
R-¢ 10 Aug 1983 8.7 20 26 39 0/7/93/0 28/34/28/10/0 1 47/25/25/3/0 g 5/5/1
R-3 11 Aug 1983 6.9 20 25 51 37279570 43/30/23/4/0 1 80/16/4/0/0 8 6/5/2
R-4 9 Aug 1983 4,2 19 47 43 0/10/90/0 37/40/23/0/0 1 52/30/18/0/0 £ 3/5/3
H-5 8 Aug 1983 = 0.1 11 18 20 3/5/57/35 22/22/26/30/0 h 34/23/28/15/0 g 137972
-6 3 Aug 1983 5.0 17 20, 44 0/8/92/0 -30/17/25/28/0 h 37/15/20/28/0 g /212
R-7 2 Aug 1983 3.9 12 14 55 5/0/80/15 43/18/15/24/0 h 85/8/4/3/0 g 36718715
Mizsion Creek ’ -
-1 1 Sept 1983 6.8 '~ 14 25 59 5/10/95/0 ° 50/35/12/4/0 1 . 66/22/10/2/0 P 4/3/100
K- 23 Aug 1983 5.1 18 22 65 10/15/75/0, 63/24/13/0/0 1 73/18/7/2/0 p 474/77
R-3 22 June 1983 J 0.5 i 7 12 37 13/18/69/0 107/47/5/1/0 m 58/38/3/1/0» f 8/5/4
K-4 27 June 1983 1.4 8 10 37 5/5/90/0 38/40/21/1/0 m 63/28/6/3/0 f 9/6/5%
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K-t T2 Aug 1983 3.1 16 16 53 3/12/83/2 64/25/9/2/0 1 85/13/1/1/0 g 9/10/80 -
R-¢ 13 Aug 1983 0.6 . 10 10 51 0/3/97/0-" 58/38/3/1/0 1 92/8/0/0/0 g 5/5/100
-3 17 Aug 1983 0.1 7 16 20 2/10785/0 .35/20732/13/0 h - B7/6/6/1/0 f 12/22/3
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-1 16 Aug 1983 R 2.4 9 15 30 8/22/67/3 50/17/23/10/0 m " 74/8_/“1/1979' p - '6/5/35 -
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railroad right-of-ways and near farm houses in reach 3;
and the stream channel was braided in reach 4 In reach
5, banks contained |arge, stable rocks, and bed nateri al
was nore conpacted. In reaches 6 and 7, the river was
confined by a canyon, and increased riparian vegetation
hel ped to further stabilize the banks.

Several areas of spawning gravel were found, particu-
larly within reach 4, between Valley Creek and Finley
Cr eek.

Mssion Creek

Bel ow the confluence with Post Creek, M ssion Creek
flows were high and the water was turbid (Table 2). Mass
wasting was common in reaches 1 and 2, and streanbed
conpaction was low. Few pools and riffles were present.

Fl ows dropped and the water was cl ear above Post
Creek. Reach 3 was characterized by channel shifting;
reach 4, by cattle grazing to the water’s edge. Despite
dense bank vegetation, uppernost reach 5 was scoured and
undercut by large releases fromMssion Dam  Fallen trees
criss-crossed much of the stream

Post Creek

The predom nant stream feature in reaches 1, 2, and 3
was the run category (Table 2). In steeper reach g
riffles were as prevalent as runs. Turbidity was high in
i ower reaches 1 and 2, but decreased noticeably in reach 3
above nost irrigation returns. Much of the spawning

gravel in Post Creek was found in reaches 1 and 2 and was
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conpacted with silt. Mass wasting and rip-rap were common
in the lower reaches, especially reach 2. Reach 4, be-
tween M ssion Dam and Pabl o feeder canal, was charac-
terized by stable, tree-lined banks and clear water.

CGow Ceek

Crow Creek has experienced large flow fluctuations
subject to releases fromLower Crow Reservoir. The stream
bed and banks were conposed predom nantly of fines and
gravel (Table 2). Mass wasting, debris jams and high
turbidity were common. Spawning-size gravel was conmmon
t houghout the reach, but was silt-I|aden.

Little Bitterrpot River

The British Colunmbia nethod of habitat eval uation
(Chanberlin 1980) and US Forest Service (1978) inventory
were both devel oped to evaluate trout habitat. These
nmet hods were not as applicable to much of the Little
Bitterroot Rver, which is better habitat for northern
pi ke.  The uppernost reaches, especially reach 5, had
better water clarity, thicker canopy, and |arger bed
materials. Consequently, these reaches received better
ratings using the nethods chosen.

Stream flows were |low at survey time (Table 2) and
dropped further later in sunmer as tenperatures rose and
irrigation withdrawal s increased. Host of the river was
cof fee-col ored, especially below the head of reach 2 where

turbid Hot Springs Creek entered. The turbid water and
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abundant subnergent and energent vegetation constituted

t he high instream cover.

Stock Assessnent

A total of 22 stock assessnent stations (Figure 11)
were established for the five magjor tributaries: seven on
the Jocko River, five on Mssion Creek, four on Post
Creek, one on Crow Creek, and five on the Little Bitter-
root River (Appendix C. Trial population estimtes were
made on sections of three tributaries as described bel ow
Two- Cat ch Met hod

The two-catch nethod of popul ation estimation was
applied to a 500 msection of the Little Bitterroot River
fromthe confluence of Hot Springs Creek upstream  Flows
were | ow enough on May 24 and 25 that nylon bl ock seines
encl osing the section could be |eft overnight.

Probability of capture was 0.68; the estimated nunber of
northern pike in the 500 mwas 55 + 7 (80% confidence
interval). Pike total lengths ranged from 179 to 625 nm
Mar k- Recapt ure Met hods

The Peterson mark-recapture nethod was applied to an
enclosed 150 m section of M ssion Creek above St. Ignatius
(reach 4, km24). The rainbow trout population (TL 65 to
282 M) was estimated as 127 + 52, the eastern brook trout
popul ation (TL 61 to 270 nm as 1005 + 511 | 80%
confidence intervals). A few mountain whitefish (TL 102
to 203 m)
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Figure II. Stock assessment stations established
five major tributaries to the lower
Flathead River.
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were captured, but none were recaptured.

An open 150 m section of Crow Creek bel ow Lower Crow
Reservoir (km5) was sanpled on August 30 (marking) and
Septenber 6 (recapturing). The rainbow trout population
(TL 74 to 126 nm was estinmated as 38 + 21 (80% confi dence
interval).

Target Soecies Distribution

Rai nbow trout and nountain whitefish were present in
all sanples taken thus far fromthe | ower ends of the
Jocko River, Mssion Creek, and Crow Creek. In addition
brown and bull trout were captured near the nouth of the
Jocko River; cutthroat and eastern brook trout fromthe
M ddl e Fork Jocko River near its confluence with the main
stem  Brook trout were also found in Mssion Creek above
St. Ignatius. Cutthroat, rainbow, and brook trout were
collected fromthe Little Bitterroot River in the canyon
above Camas “A" Canal (km 76); only northern pike were
found below the canal. A summary of |ocation, date and
size range of target species captured is presented in
Appendi x D

One brown trout tagged 15 June 1983 in the main river
near Perma (RK 11) was captured 73 days |ater on 27
August in the Jocko River near Ravalli (km 14), havi ng

travell ed 50 km
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Spawni ngSurveys

A prelimnpary survey during April of 6 kmof Crow
Creek fromthe mouth to Lower Crow Reservoir revealed 23
trout redds. Rai nbow trout eggs were obtained fromfresh
redds. Larger, darker (older) redds were also present,
probably forned by fall spawners.

N nety redds were found in a survey of the Jocko
River fromkm 18 to km 41 during May. Mst of the redds
were concentrated within the 12 km between Valley Creek
and Finley Creek.

Spawni ng northern pike in the Little Bitterroot R ver
appeared to congregate in areas with reed canary grass
(Phalaris arundinaceae), bur-reed (Sparganium eurycarpum),
cattail (Typha latifolia), and bulrush (Scirpus acutus).
Most of the suitable spawning habitat appeared to be
concentrated near Lonepine within a |arge marsh approxi-
mately 59 km above the river nouth.

Trapping started late in the spawni ng season at the
Lonepine marsh; as a result, few fish were trapped
entering the marsh. O the 29 northern pike tagged
entering the marsh at Lonepine from March 23 to April 22,
19 (669 were recaptured returning downstream from Apri l
21 to June 9. An additional 91 spawners were trapped
| eaving the marsh and are assuned tc have noved into it

prio to installing the trap. Turnaround tinme for narked
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pi ke averaged 23.5 days and ranged from 1l to 52 days. O
the 120 pike tagged at this trapsite, 5 tags were returned
by fishermen fishing 5 km downstream

Three nothern pi ke were captured in an upstreamtrap
set fromApril 13 to May 4 approxi mately 5 km above the
river mouth. None of these were anong the 7 pi ke captured
in an adjacent downstreamtrap set fromApril 28 to July
13. .One 760 mm pi ke trapped on June 23 at the |ower trap
site onthe Little Bitterroot was recaptured by a fishernan
5 km downstream in the Flathead R ver near Sloans Bridge
on July 27

Nort hern pi ke captured during the spawning run in the
Little Bitterroot River up to May 31 ranged from 140 nmto
630 mm (TL) and weighed from 20 to 2000 g. Adult pike of
the Little Bitterroot River were generally snaller and

spawned earlier than pike in the Flathead River.
Wirs

A weir site for the Jocko R ver was selected 2 km
above the river mouth. The straight channel, aggrading
stream bottom and good access for construction equi pnent
supported this selecticn. Hydraul i c engineers from the
Mont ana Departnment of H ghways confirned the site as
hydrol ogi cally sound. Rip-rapping and streanbed rein-

forcenent were recomended.
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The M ssion Creek weir will anchor on one side to an
exi sting abutnent immediately bel ow the H ghway 212
bridge, 6 km above the nouth. This site has a straight
channel and good equi pment access.

The proposed weir sites on Crow Creek and the Little
Bitterroot River were abandoned. Crow Creek banks are
unstable, and its flows fluctuate widely. A system of
netal box traps and wire nmesh leads will be used to
capture spawning northern pike in the Little Bitterroot
River.

The weir design (Appendix E) chosen for the Jocko
River and Mssion Creek was first devel oped by Art Dobler,
a US Forest Service engineer with the Shasta-Trinity
Nat i onal Forest, California, and was first used on

Manzanita Creek, California.

Eisherman Exploitation Rates

O the 198 northern pi ke tagged as of 30 Septenber
1983in the Little Bitterroot River, 17 (9% were caught
by fishermen. None of the 19salnonids tagged in the
Jocko River, Mssion Creek, and Camas Creek were reported
capt ur ed.

Creel census data is being anal yzed by Robert
McFarl and of the Montana Departnment of Fish, WIldlife and
Par ks.
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Water Temperatures

For the five tributaries (Jocko River, Mission Creek,
Crow Creek, Little Bitterroot River, and Camaé Creek)
monitgred bytthebmographgyfrqm Mafch phropgb Sgptember
1983, the lowest mean témperapurgs were recorded during
March and the highest dgring Augusp.(Tgble{3). During six
days in August, maximum-tempgratures in thg Jocko B;ver
exceeded the 19.4 C criterium set forth.by the Watgr )
Quality Bureau of the Montana_pepartment.of Health and
Environmenta;,Sciences.(MDHESV1982) for cold-water aquatic
life. Mission Creek excée&ed this cri?erium duying 11
days in Auggst; Crow.Creek dyring several days in May,
June, and July, and most of Augusp; the Little Bitter-
root River during part of May and June and all of July and
August, as well as and half of Septeémber; and Camas Creek
during most of May and June and essentially all of July

and August.

rable 3, Mean, maximum, and minimum monthly temperatures (°C) near the mouths of 5 tributaries to the lower Flathead

River.
onth Mar Apr May - . ~ Jun S Jul Aug Sep
Stream Mean Max Min Mean Max Min Mean Max Min Mean Max Min Mean Max Min Mean Max Min Mean Max Min
tozko River 6 10 3 9 15 4 1 16 6 12 18 9 14 19 10 16 20 12 1t 17 17
'1ss10n Creek 7 10 4 10 17 6 12 18 8 15 20 11 15 19 10 17 22 14 12 18 1
W Creek 7 a 5 9 16 4 12 20 6 16 22 12 1 22 14 19 24 15 15 21 10

rttle Bitterroct River 6 10 3 13 20 8 14 24 8 18 26 14 2° 28 15 22 30 16 16 Sk ]

vas Creek 4 R 2 b 21 3 15 25 7 18 27 M 19 26 12 19 26 14 13 22 4
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DISCUSSION

Al of the lower Flathead River tributary streans
eval uated are regul ated by inpoundnments and intercepted by
diversions to supply water for irrigation. Stream flows
may vary from severely restricted, as seen in the Little
Bitterroot R ver, to the flushing flows comon on | ower
Cow Creek. The tributaries also exhibit erosion problens
such as sl oughi ng banks, nmass wasting, and turbid water.

The Jocko River represents the best overall trout
habi tat based on the habitat evaluation applied in this
study. There is no trout habitat in the |ower reaches of
the Little Bitterroot River; however, its warm
veget ation-clogged water is well suited to pike.

Stock assessnment is necessary before tributary
habitat can be related to fish species presence and abun-
dance. Stock assessment results will be correlated with
various habitat paraneters to isolate those paraneters
nost predictive of target species presence. Conbining
t hese anal yses with the results of the Instream Fl ow
| ncrenental Met hodol ogy (Bovee 1982) t o be conduct ed
during 1985w Il allow determ nation of habitat and flows
inportant to the target fish species.

Statistically valid population estinmates were ob-
tained for the tributary streans using the two-catch

renoval nethod and mark-recapture nethods. The mark-
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recapture methods applied to open sanpling sections are
better suited for the deep and fast-flowing water in the

| oner reaches of all five tributaries.None of the pro-
posed stock assessnment stations can be sanpled both spring
and fall using the two-catch nmethod. The unpredictability
of flows in streans regulated for irrigation al one makes
the single or nultiple mark-recapture methods nore repeat -
able and reliable.

Prelimnary results indicate that trout mgrate from
the lower Flathead River up the Jocko River. (ne tagged
brown trout captured near Perma on the Flathead River, was
captured in the Jocko River near Ravalli. A cutthroat
trout tagged during April 1979 at the nouth of Revais
Creek, also was found in the Jocko River near Ravalli
during July (Peterson 1979).

Northern pike mgrate between the Little Bitteroot
River and the |lower Flathead River. One northern pike
rel eased froma downstreamtrap in the Little Bitterroot
R ver 5 km above the mouth was recaptured in the main
river. The extent of these inter-river exchanges is
unknown.

Both spring and fall spawning trout use |ower Crow
Creek. Several redds noted during the April survey were
| arger and darker than nost, fornmed by fall spawners.
Markirg of known redds during spring and fall surveys is

pl anned.
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Trout spawning in the Jocko River was concentrated

between Valley Creek (km 19) and Finley Creek (km 31).

Bel ow Valley Creek, flows and depth of the Jocko River

I ncrease. Upstream from Finl ey Creek, substrate size
increases markedly. Collection of ripe nountain whitefish
in the Jocko River suggests whitefish spawn in this
tributary.

Spawni ng may begin in the Little Bitterroot River as
early as February and continue until late May. Traps set
inthe Little Bitterroot River during early February and
operated into June should confirm pi ke spawning tine,
peaks in activity, and turnaround times. The distances
northern pike mgrate to spawn in this stream are not
known.  Their novenent probably is hanpered by flow
reduction fromirrigation withdrawals and by growth of
aquatic vegetation.

Several fishernmen reported having discarded tags
before being aware of this study; probably nore tagged
northern pike were captured in the Little Bitterroot River
than tag returns indicate. Efforts will continue to in-
crease fishermen awareness of the program and the
i mportance of returning tags.

Tenperature profiles for Crow Creek, the Little
Bitterroot River, and Camas Creek suggest they represent
sub-opti num habitat for cold-water aquatic life during
July and August. Surmmer water temperatures in these

tributaries consistently exceed MDHES (1982) standards.
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CONCLUSI ONS

Preiimnary observations indicate water |evel fluc-

tuations in the main river due to daily hydroelectric
operations at Kerr Dam nay have a significant negative

I mpact upon reproductive success of nothern pike, trout,
and whitefish by dewatering spawning areas during and
after egg deposition, and by stranding larval fish

Eval uation of fish stocks and specific spawning sites over
the next four years will be used in fornmulating nanagenent
strategies to mtigate these inpacts.

Sedinentation in the main river increases below the
confluence with the Little Bitterroot River. Potential
spawni ng gravel s for sal noni ds have been severely degraded
by sedinmentation in several areas of the main river and
tributaries. Sediment origin and possible correction
actions will be assessed. Sedinentation and fluctuation
of water |evel nmay have a significant inpact upon aquatic
i nsect production in the main river, and further study
along these lines should be initiated.

Al target fish species have been found throughout
the lower river with the exception of the first six
kil ometers bel ow Kerr which have not been sanpled. The
nost common gane fish are nountain whitefish and northern
pi ke, respectively. Mverent of trout and pike between

tributaries and the main river has been docunented. The
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extent and timng of novement will be eval uated using
sem -permanent weirs on the Jocko R ver and M ssion Creek.
Upstream and downstreamtraps will be used on the Little
Bitterroot River to nmonitor northern pike novenent between
the main river and this tributary.

Flow requirenments for different |life stages of target
fish species need to be evaluated to determne their
i npact upon possi ble fisheries managenent strategies and
hydroel ectric power production. Instream Flow | ncrenental
Met hodol ogy will be used to determ ne optinmum spawni ng
flows for each species and the flows needed for each life
stage. Measurenments will be nmade at specific flows during
fiscal year 1985. Managenent options based on physi cal
paranmeters and stock assessnents will be developed in
fiscal year 1987. Managenent options will be developed in

fiscal year 1987.

66



LI TERATURE CI TED

Bagenal, T., ed. 1978. Methods for assessnment of fish
roduction in fresh water. International Biological
rograme Handbook Nunber 3. Blackwell Scientific
Publ'i cati ons, London, Geat Britian.

Baxter, R M 1977. Environnental effects of dans and
| npoundnents.  Annual Revi ew of Ecol ogi cal
Systematics 8. 225- 283.

Beyerle, CB. and J.E Wllians 1972.  Contribution
of northern pike fingerlings raised in a nanaged
marsh to the pike population of an adjacent
| ake, M chigan Departnent of Natural Resources,
Research and Devel opnent Report No. 274,

Lansi ng, M chi gan, A,

Binns, N.A 1979. A habitat quality index for Wom ng
trout streams. Wonm ng Ganme and Fi sh Departnent,
Eéihery Research Report No. 2, Cheyenne, Wom ng,

Bovee, K. D. 1978. Probablity of Use Criteria for the
Fam |y Sal noni dae, Instream Fl ow | nfornation Paper
No. 4, US. Fish and Wildlife Service, Fort Collins,
Col orado, USA.

Brusven, M A and C. MacPhee. 1977. The effects of river
fluctuations resulting from hydroel ectric peaking on
sel ected aquatic invertebrates and fish. National
Technical Information Service, Springfield, Virginia,
USA.  PB-262-079.

Bryan, J.E 1967. Nort her n loi ke production in Phal en
Pond, Mnnesota. Journal of the M nnesota Acadeny of
Sci ence 34(2):101-109.

Bovee, K. D. 1982. A guide to stream habitat anaiysis
using the instream fl ow i ncrenental nethodol ogy.
Instream Fl ow I nformati on Paper No. 12. U. S
Fish and Wldlife Service, Fort Collins, Colorado,
USA.

Buchanan, T.J. and WP. Somers. 1969. Discharge measure-
ments at gaging stations. Techni ques of Water-
Resources |nvestigations of the Geological Survey,
Book 3, Chapter A8, Arlington, Virginia, USA

Carter, RW and J. Davidian.  1968. General procedure
for gaging streams. Techni ques of Water-Resource
| nvestigations of the Geological Survey, Book 3,
Chapter A6, Arlington, Virginia, USA

67



Chanberlin, T.W 1980. Aquatic systeminventory
(bi ophysi cal stream surveys). Aquatic Studies Branch,
British Colunbia Mnistry of Environnent, APO
Techdm cal Paper 1,Victoria, British Col unbia,
Canada.

Duff, D.A and J.L. Cooper. 1976. Techniques for
conducting stream habitat surve{/sé on nati onal
resource | and. Bureau of Land Managenent Techni cal
Note, Denver, Col orado, USA.

Federal Energy Regul atory Conmi ssion. 1980. \ater
resources appraisal for hydroelectric |icensing,
Aark Fork - Pend Oeille River Basin. Ofice of
Electric Power Commission, Water Resources Apprai sal
for Hydro-electric |icensing. FERC 0062.

Forney, J.L. 1968. Production of young northern pike in
a regulated march. New York Fish and Gane Jour nal
15(2)
J

: 143- 154.

Fraley, J.J. and P.J. Gaham 1981. Physical habitat,
geol ogi ¢ bedrock tyﬁes and trout densities in trib-
utaries to the Flathead R ver drainage, Mntana.

In N Armantrout, ed. Proceedings of a Synposium on
Acquisition and Uilization of Aquatic Habitat
Inventory Information. American Fisheries Society,
Bet hesda, Maryland, U S A

Hanzel, D. A 1976. H story of northern pike in the
Flathead River. Mntana Departnent of Fish, Wldlife
and Par ks Menorandum Kalispell, Mntana, USA

Hydrol ogy and Hydraulics Commttee (HHC) 1976. Rver Mle
Index. Cark Fork - Pend Oeille River. Pacific
Nort hwest River Basins Conm ssion.

Loeb, H A 1957. Ni ght collection of fish with electri-
city. New York Fish and Gane Journal 4(1):109-118.

McCarraher D.B. and R E Thomas. 1972.  Ecol ogi cal
significance of vegetation to northern pike spawning.
Transactions of the Anerican Fisheries Society
101(3): 560-563.

McNatt, R. M., R.J. Hallock, and AW Anderson. 1980.
Ri pari an habitat and instream fl ow studies, Lower
Verde River: Fort McDowel l Reservation, Arizona.

Ri parian Habitat Analysis Group, U.S. Fish and
Wldlife Service, Region 2, Al buquerque, New Mexico
USA.

68



Montague, C., L.C. Munn, G A N elson, J.W Rodgers and
HE Hunter. 1982. Soils of Mntana. Montana Agri-
cultural Experiment Station, Bulletin 744. Montana
State University, Bozeman, Mntana USA

Mont ana Department of Health and Environmental Sciences
MDHES). 1982. Montana water quality. \Water %ality
ureau and Environnental Sciences Division, NMHES,

Hel ena, Montana, USA

Montana State Study Team  1975.  The Fl athead River
Basin, a water and related | and resources study.
Mont ana Departnment of Natural Resources and
Conservation Final Draft Report for Agency Review,
Hel ena, Mbontana, USA.

Morrison - Maierle, Inc. and James M Montgonery,
Consul ting Engineers, Inc. 1977. Lakes and streans
wat er quality study Flahtead Drainage Mntana,

Fl at head Dral nage 208 Project, Environnental
Protection Agency, Denver, Colorado, USA

Neuhold, J.M and K H Lu. 1957. Creel census nethod.
Utah State Departnment of Fish and Gane Publication
No. 8, Salt Lake Gity, Utah, USA

Nunnal lee, D. and M K. Botz. 1976. \Water quality inven-
tory and managenent plan, Lower Clark Fork River
Basin, Mntana. Water Quality Bureau, Montana
Def)artmant of Health and Environmental Sciences,

Hel ena, Montana, USA.

Peterson, L.C. 1977. Annual project report, 1977.
Fi shery managenment program Flathead Indian
Reservation. US. Fish and WIldlife Service,
Kal i spel |, Montana, USA.

Peterson, L. C 1978. Annual project report, 1978.
Fl at head I ndian Reservation. United States Fish and
WIldlife Service, Kalispell, Mntana, USA

Peterson, L.C.  1979. Lower Flathead R ver Fishery
Investigation, presence and distribution of fish
species of the |ower Flathead River and its nmjor
tributaries. US. Fish and Wldlife Service,

Kal i spel |, Mntana, USA

Priegel,,GR and D.C. Krohn. 1975, Characteristics of a
northern pike spawning popul ation. Wsconsin
Departnent of Natural Rescruces, Technical Bulletin
No. 86, Madi son, Wsconsin, USA

69



Randal I, L.C. ~ 1976. The Jocko River, Flathead Indian
Reservation, Montana, special fishery nanagenent
report 1976. U. S. Fish and WIldlife Service,

Kali spel |, Montana, USA.

Randal |, L.C._ 1980. Project Report 1979-1980, Flathead
I ndian Reservation. United States Fish and Wldlife
Service, Kalispell, Mntana, USA

Ricker, WE. 1975, Conputation and interpretation of
bi ol ogi cal statistics of fish popul ations.
Departnent of the Environment, Fisheries and Marine
Sciences, Bulletin 191, Otawa, Canada.

Seber, GAF. and E D LeCen. 1967. Estimati n?
popul ation paranmeters from catches large relative to
the popul ation. Journal of Animal Ecol ogy 36:631-643.

Shields, RR, J.R Knapton, MK Wite, M A Jacobson
and M L. Kasman. 1982. \Water resources data,
Mont ana wat er year 1982. Vol une 82. Colunbia River
Basin. U.S. ol ogi cal Survey Water Data Report M-
81-2.

Shields, RR, J.R Knapton, MK Wite, MA Jacobson and
M L. Kasnan. 1983. Water resources data, Montana
wat er year 1982, volune 2, Colunbia River Basin.

U S. Ceol ogical Survey Water Data Report MI-82-2.

Shepard, B.B., and P.J. Graham  1983. Fish resource
nmoni toring program for the upper Flathead Basin,
draft report. U'S. Environnmental Protection Agency,
Denver, Col orado, USA

U S. Forest Service. 1978. Stream reach inventory and
channel stability evaluation, a watershed managenent
procedure. U S. Forest Service, Northern Region,

M ssoul a, Montana, USA

Wllians, J.E and B.L. Jacob. 1971. Managenent of
spawni ng marshes for northern pike. chi gan
Departnent of Natural Resources, Research and
Devel opnent Report No. 242, Lansing, M chigan, USA

70



APPENDI X A

Fi sh species found in the lower Flathead Ri ver System

71



Fish species found in the |ower Flathead R ver System

Common Nane

Rai nbow trout
Cutthroat trout
Brown trout

Bull trout

Brook trout*
Mount ai n whitefish
Lake whitefish

Nor t hern pi ke

Largenouth bass

Bl ack bull head
Yel | ow bul | head

Yel | ow perch

Punki nseed

Nort hern squawfi sh
Peanout h chub

Redsi de shi ner

Longnose dace*

Largescal e sucker
Longnose sucker

Sliny scul pin

*not yet collected in main river

Scientific Nane

Sal no gai rdneri

Sal no clark

Salno trutta

Sal vel i nus confl uentus
Salvelinus fontinalis
Prosopi umwi | | i amson
Coregonus clupeafornis

Esox | ucius

M cropt erus sal noi des

| ctaluras mel as
Ictaluras natalis

Perca fl avescens

Leponi s gi bbosus

Ptychochei l us oregonensis

Myl ochei l us caurinus
Ri chardsoni us bal teatus
Rhi ni cht hys cataractae

Cat ost onus nmcrocheil us
Cat ost onus cat ost ormus

Cot t us cognat us



APPENDI X B

Sanple forns for stream habitat
survey (Fraley unpublished) and
Stream Reach | nventory and
Channel Stability Evaluation
(USFS 1978) .
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APPENDI X €

Locations of reach boundari es,
habi tat survey sections, and
stock assessment stations on
five major tributaries to the
| oner Fl athead River.

76



JOCKO RIVER

Beach 1 Stream km
Boundaries: mouth to Spring Canyon 0.0 to 5.8
Habitat survey: Dixon Bridge upstream 1.6 to 3.2

Fish sampling station (150

Comments: reach open and braided below Bison Range canyon

Beach 2

Boundaries:Spring Canyon to Hwy 200 5.8 to 13.8
Habitat survey: Section 25/26 boundary upstream 8.8 to 104
Fish sampling station (150 m): Sec 25/26 boundary 10.4

Comments : reach confined along Bison Range

Reach
Boundaries: Hwy 200 to Valley Creek 13.8 to 19.0

Habitat survey: North Valley Creek Road downstream 16.9 to 16.5

Fish sampling station (150 m):North Valley Creek road 18.5

Comments’: reach still somewhat confined; Valley Creek influence
Beach 4
Boundaries: Valley Creek to Finley Creek 19.0 to 30.7

Habitat survey: South Valley Creek Road downstream 23.2 to 248
Fish sampling station (150 m): South Valley Creek road 23.2

Comments : reach unconfined; Finley Creek influence
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Reach 5 Stream km
Boundaries: Finely Creek to K canal 30.7 to 41.8
Habitat survey: Teresa Adams Road downstream 36.7 to 38.3

Fish sampling station (150 m): behind Clinkenbeard
ranch, sec 7 36.8

Comments : reach has hatchery influence and dewatered section

Reach 6

Boundaries: K Canal to North Fork Jocko River 41.8 to 48.9
confluence

Habitat survey:Section 31/36 road crossing
upstream 45.2 to 46.8

Fish sampling station (150 m): Sec 31/36 road crossing 45.2

Comments: reach with Pistol Creek and North Fork Jocko River

Reach 7

Boundaries: North Fork to Middle Fork Jocko River 489t o 553
Habitat survey:Section 27/28 road upstream 52.1 to 53.7
Fish sampling station (150 m): Section 27/28 road 52.1

Comments: South and Middle Fork converge at reach head

MISSION CREEK

Beach 1

Boundaries: mouth to Burlington Northern RR bridge 0.0 to 5.5
Habitat survey:0.5 km below old bridge upstream 1.6 to 3.2
Fish sampling station (150 m): 0.5kmabove old bridge 2.6

Comments : reach has clay banks at lower end; steeper above BN RR
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Beach 2
Boundaries:BN RR bridge to Post Creek

Habitat survey:H Canal diversion downstream

Fish sampling station (150 m): 0.5 km below H Canal

diversion

Comments: reach has Post Creek influence

Reach 3

Boundaries: Post Creek to Hwy 93 bridge
Habitat survey: Section 9/10 road upstream

Fish sampling station (150 m): 32 above section
9/10 road

Comments : gradient steepens above St. Ignatius

Reach 4

Boundaries: Hwy 93 to Misson B Canal

Habitat survey: high school road upstream

Fish sampling station (150 m): Section 13.24 road

Comments: Misson "B" Canal influence

Peach 9

Boundaries: Mission B Canal to Mission Reservoir
outlet

Habitat survey: Section 19/20 road upstream
Fish sampling station (150 m): Section 19/20 road

Comments : steepest reach
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Stream km
5.5 to 134

9.7 to 11.3

10.8

13.4to 21.7

17.4 to 19.2

17.4

21.7 to 25.1
22.9 to 24.5

24.0

25.1 to 26.9
25.3 to 26.9

25.3



POST CREEK
Reach 1
Boundaries: mouth to narrowed area
Habitat survey: Section 33 road downstream
Fish sampling station (150 m): Section 33 road

Comments : reach broad and flat

Reach 7

Boundaries: narrowed area to McDonald Lake Road
Section 13/24

Habitat survey: Section 22/27 road upstream
Fish sampling station (150 m): Section 23 road

Comments: reach sinuous with low gradient

Reach 3
Boundaries: McDonald Lake Road Section 13/24

Habitat survey: Section 5/6 road upstream
Fish sampling station (150 m): Section 5/6 road

Comments :

Reach B8

Boundaries: Pablo Feeder Canal to McDonad Lake

outlet

Habitat survey: footbridge above Pablo Feeder
Canal upstream

Fish sampling station (150 m): footbridge above
Pablo Feeder Canal

Comments : short, steep reach
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straighter, steeper reach; canal at head

Stream ko
0.0 to 2.

0.2to 1.

2.3 to 11.

6.0 to 7.

11.1 to 16.
13.7 to 15.

13.7

16.9 to 20.

16.9 to 18.

16.9



CROW CREEK

Peach 1 Stream km
Boundaries: mouth to Lower Crou Reservoir outlet 0.0 to 5.6
Habitat survey: Footbridge Hoiese Canal downstream 3.2 to 4.8
Fish sampling station (150 m): Moiese Canal diversion 4.8

Comments: reach has uniform gradient; reservoir is barrier

LITTLE BITTERROOT RIVER

Reach 1

Boundaries: mouth through canyon 0.0 to 5.6
Habitat survey: mid-canyon near road in Section

24 upstream 1.6 to 3.2
Fish sampling station (150 m): near road in

Section 24 2.1
Comments : reach has steeper canyon area with rocky bottom
Beach 2

Boundaries: canyon to Hot Spring Creek 5.6 to 44.1
Habitat survey: hydrologic gaging site downstream 16.3 to 17.9
Fish sampling station (150 m>: hydrologic gaging site 16.3
Comments : Hot Springs Creek introduces heavy sediment load
Reach 3

Boundaries: Hot Springs Creek to Sullivan Creek 441 to 55.7
Habitat survey: Section 29/20 road upstream 45.9 to 47.5
Fish sampling station (150 m): Section 29/20 road 45.9
Comments: Sullivan Creek is another sediment source
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Beach Sream km

Boundaries: Sullivan Creek to Camas "A" Canal 55.7 to 76.0
Habitat survey: Section 22 crossroads upstream 61.3 to 62.9
Fish sampling station (150 m): Section 22 crossroads 61.3
BReach S

Boundaries: Camas "A" cCanal to Reservation boundary 76.0 to 82.1
Habitat survey: canyon area Section 9 upstream 77.2 to 78.8
Fish sampling station (150 m): canyon area Section 9 77.2
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APPENDI X D

Summary of |ocation, capture date, nunber captured, and
size range for target species collected fromthe

tributaries during Phase | of the |ower Flathead R ver
Fi sheries Study.
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Location (stream km)

Electrofishing
N

Electrofishing
6.4

24.0

Electrofishing

"
4.0
"
"
"

Upstream Trapping -

59.9

JOCKO RIVER

Date

03-01-83
03~01~83
04-07-83
04-07-83
04~07-~83
07-25-83

© 07-25-83

08~17-83
08-17-83
08-17-83

Spécies

RB
LL
RB.
MWF
LL -
CT
EB
RB
LL
DV

MISSION CREEK

03-11-83
03-11-83
08-31-83
08-31-83
08-31-83
09-07-31

- 09-07-83

09-07-83

CROW CREEK

03-11-83
03~11-83
08-30-83
08-30-33
09-06~83
09-06-83

MWF
RB
RB
EB

MWF
RB
EB

MWF

MWF
RB
RB

MWE
RB

MWF

03-25-83
03-27=-33
03-28-43

84

LITTLE BITTERROOT RIVER

NP
"

. ‘n o=
IR IV RNy )

No.

-

30
74
10
22
62

10
17
10

N oW

" Size Range (mm)

84-263
128-212
359
223-326
14

75-282

52-204.
189-384

99-375
34

295-380
275-384
77-276
61-270
102-203
65-282
67-226
109-122

263-460
147
83-118
130-154
T4-126
131-320

423-484
LHQ-322
Lufantl



LITTLE BITTERROOT RIVER

Location (stream km) Date Species No. Size Range (mm)

Upstream Trapping :
59.5 . 03-29-83 - NP

1 530
" 03-30-83 " 1 507
n 03-31-83 : " 1 526
" 04-01-83 - - " 1 521
" T 04-05-83 " 2 487-504

" ) .o 04-07-83 - " 2 404-485
" 04-09-83 " 2 475-622
" 04-16-83 " 1 410
" 04-19-83 " 1 501
n 04-20-83 " 2 | 347-422
" 04-22-83 " 2 414-512

4,8 04-22-83 " 1 349
" ] . 04-25-83 " 1 345
Downstream Trapping )

59.9 04-21-83 NP 16 424-622
" 04-22-83 " 4 364-528
" '04-25-83 " 6 392-542
" 04-29-83 " 2 512540
" . 05-02-83 " 8 404319
" 05-04-83 " 12 402-529
" 05-06-83 " 2 460-457
" 05-16-83 " 7 396-534
" 05-19-83 " 10 392-525
n 05-23-83 " 7 382-309
" 05-25-83 __— 8 269-478
" 05-27~83 " 5 266-453
" ' 05-31-83 ) " 1 279
" o 06-02-83 " 1 425
" ' 06-06-83 " 1 425
" 06-09-83 " 1 381
4.8 06-06-83 " 1 377 .
" ’ 06-27-83 " 2 342-418

Electrofishing )

61,14 03-04-83 . NP 6 175-233
" 03-09-83 " 5 140-208

59.5 . 04-05-83 " 9 173-494

61.5 04~14-83 " 5 213=~a42

59.5 04-20-83 " 8 3Q7-499

44,3 05-29~83 . " 10 452-322

57.1 05-23-83 " 2 373-2324

W43 : 05-24-83 " , 32
" 05-25-213 " 12

45.9 0%=58=43 " Ch

59.5 o 07~27-53 " 1
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APPENDI X E

Proposed weir design for the Jocko
River and M ssion Creek.
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MGCDULAR FISH WEIR

GINERAL DESCRIPTION OF WEIR

The modular fish weir consists of a series of four-foot long angle
iron modules bolted together and wired to a gabion base extending
across the strean. Each module is trapezoidal in shape, 24 inches
high and with base and top widths of 66 inches and 18 inches, re-
spectively (widths are side-view, upstream to downstream dimensions).
Upstream faces of modules are constructed to receive metal rod panels
utilized when trapping spawning runs and screened panels which are
utilized with the metal rod panels when trapping downstream migrants.
Metal skywalk 1is placed on top of weir modules for a walkway. Fish
traps are designed to fit into any selected module opening when panels
are removed. The weir is installed at an angle across the stream
with the spawner trap located at the upstream end.

Flow
Fish trap

(A~

Skywalk

Stream bottom

Gab.on
Lase
(bu: . e 1" = apronx. o
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MODULAR FISH WEIR

MODULAR CONSTRUCTION

Form 13™ X 152" angle iron into trapezoidal shape for end sections by cuti:ing
one leg of angle iron at appropriate points and terding remaining lex. Weld
the two ends where they meet. Two end secticns per module are required. ‘elcd
13" X 31" angle iron brace in each end section. Weld upper end 3" from the top
of end section.

Weld 13" X 3/4%" X 34" channel iron to top of vertical leg of angle iron on end
section in position labeled 1 on plan sheet. Open sides of channel will face in
when module {s assembled. Channels will de glides and holders for metal rod
panels. Weld in stop at bottom of channels to hold panels in place.

Number 3 on plan sheet is an enlarged end view of center glice and holder for
metal rod panels ( #2 on plan sheet }. Weld *wo 13" X 34" angle :rons to forn
inverted T. Weld two 13" X 3/4™ X 34" chanrels back to bdack and to vert:cal leg
of inverted T. Weld in stops in bottom of charnels. When assembled, the two
channels of assembly #3 will have their open sides facing the open sicdes of the
channels located in position #!, thereby providing grooves to acccmmccate two
panels per module.

Weld three of the twelve 13" X 3/4" X 2" crhannels on top cf each cf the fcur
34" channels in position #1 and #3. Weld then at the top, micdle and bdotton

of each 34" channel with stops welded in the bottom pieces. As with the 3"
channels, these 2" pieces will have their open sides facing each 2ther. They
will serve as holders and glides for the screenec panels. See #4 on plan shee:t.

Drill or punch 3" holes before forming each section for use in mocule assenbly.

Two metal rod panels are required per moduie [ #2 on plan sheet ). These ;an2ls
slide into openings labeled 2 on plan sheet and on upsiream side of weir. Well
frame for panels using two 1™ X 233" angle irons for top and bottca secticns and
two 1™ X 34" angle irons for sides. Miter corners. Weld 153" X 34" metal rods
on 13" centers. No opening should be greater than 1" to prevent gilling ¢f fish.
Weld frames for screened panel in the samc manner, but without metal rods. Bcit
233" X 34" screen sections to frames using metal strips to hold screening :n
place.

Assemble modules with 13" X 48" angle irons. Beginning at bottom of upstream
face marked ' on plan sheet, bolt 48" anpgle irons with cne 7/16" X 13" bolt ir
each ¢«nd. Place one 48" angle iron at bottonm of upstrean face, one at top of
face, one non each side of top of end section and one at bottom of cownstrean

face.

Bolt asse-bly 3 to center of top and bottom &A™ angle ircn using *wo 7/16" X 1"
bolts in each enc. Bol: 18" angle iron 1n center of %40 s1de 48" angle 1rons

on togc nf end sezt:onz. Place on botrom -»f 23" angle irans except the 16" pirece
will be uo.
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SPAWNER TRAP UTILIZED WITH THE MODULAR FISH WEIR

»

One spawner trap required for weir,

Assemble trap by welding I" metal rods to 1" angle iron frame on
front, rear and side faces. "Width of trap will be about 45" so that
it will slide into any selected weir module opening with assembly

#3 removed. Trap length and height will be 8' and 4!, respectively.
Construct top and bottom of trap with 1/8" thick perforated alu-
minum plate. : .

Construct front side of trap with two adjustable sections which can
be angled inward toward each other to form fisH entrance openings

of various widths. The top consists of two 45" X 48" sections.

The front section (section over the angled entrance) is bolted to

the 1" angle iron and the rear section is connected to the front
section with hinges to form an entrance to the trap. The rear edece
of the rear. top section will be latched and locked to the top of the
rear side of the trap when left unattended. All sides will be bolted
to each other and to the bottom section and front half of the top
section.

Front entrance

Top door open

3" metal rods welded
on 13" centers

g,___Hinged top (/f'

Rear
Front

h— .

TOP VIEW ' SIDE YIEW
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MANZANITA FISH TRAP
(Bottom of Trap)

Frame constructed
with 1" angle iron

?Expanded
few

Bottom covered with light
weight expanded metal.
Do not weld to frame.

91



MODULAR FI31 wEIR

WEIR INSTALLATION

Install gabion base in stream bed with long axis of gabions parallel to current.
Gabions are placed in a trench extending across stream and situated so that
their top faces are flush with the stream bottom when installation is completed
Weir modules are anchored to the gabion base by wiring the modules to I/2™
rebar embedded in the gabions. Front edges of modules should be well tied

to prevent weir from rotating under water pressure. Modules a re bolted end

to end with a mininum of 3 7/16” X 11/2" bolts with lock washers, all plated
to prevent rust. Place one bolt each on front, back. and top. Place panels
in place on upstream face of weir and place skywalk on top of weir for walkway.
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DOWNSTREAM MIGRANT TRAP UTILIZED WITH THE MODULAR FISH WEIR

Two downstream migrant traps required for weir.

Assemble entire trap with 1/8" perforated aluminum plate welded together. Trap
width and height will be about 21" and 24", respectively, so that traps will
slide and snugly fit any selected weir module opening with assembly #3 in place.
Trap will be 6' long.

Construct front end of trap with two sections angled inward toward each other to
form a fish entrance opening of one inch. Entrance opening does not have to be
adjustable as with spawner trap. The top consists of a 4' long front section
which is welded to the sides and front end and a 2 long rear section which 1s
connected to adjacent section with hinges to form a lid. The rear edge of the
lid will be assembled so that it can be fastened down and locked.
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APPENDI X F

Summary of fisheries and tenperature data collected on
the main river.
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Location

Foust SL.
"

Agency SL.
n

M. of Jdcko
Foust SL.
n

McDonald SL.
N.W. Sink Hole

"

Agency SL.
"

Perma to Robinson CR.
M. of Little Bitterroot
to Sloan's Bridge

"

Buff. Br. Downstream
McDonald SL.
" .

n
"
N.W. Sink Hole
Buff. Br.

N.W. Sink Hole

L[4

Perma #1

Perma #1

"
”

McDonald SL.

Perma Downstream
"

Buff. Br.

'ELECTROFISHING SUMMARY

Date Species No. Captured
02-03-83 P 5
" ws .2
" BB 3
L MWF 1
03-10-83 LMB i
tam NP 4
- 03-10-83 MWF 9
03-16-83 LMB 8
" PM T
" NP 3
03-22-83 LMB 19
02-28-~83 B 24
) n NP
03-29-83 LMB
" NP 1
04-14-83 LL
05-04-83 MWF
. NP
05-13-83 MWF 4
05-18-83 LMB 1
" NP
- 05-19-83 NP
" LMB
'05-24-83 MB 12
05-26-83 MWF 34
" ’ LL
06-10-83 _LMB
" . NP
06-15-83 MWF
1" LL
1® RB
n LMB
06-16-83 MWF 1
" . pr
" LMB
) NP
06-21-83 MWF 3
" LL
o RB
07-15-83 LMB
07-19-83 RB
" LL
" MWF
MWF

07-20-83

95

o -
hadindi SV, 3 S 3,8 3R

SOV & - A= ) -

LN LWU = WO - DD W

Range in

. Size (mm)

121-249
216,342
168-222
478

332 .
328-623
266-364
157-211
310 :
298-696
306-527

. 262-470

839
332,335

- 2T7-655

.253-531

242-307
724
264-424
318~-462
- 594-665.
399-8%0
277-352
228-518
172-331
451
21T=420
436,491 .
169-392
403-567
409

356
293-428
295-492
237-279
496.
170-392
603-624
223 -
295-505
315-360
452
185,190

© 219-356



ELECTROFISHING SUMMARY

N S B R Range in
Location ' Date Species No. Captured Size (mm)
" Buff., # - 09-25-83 ’ MWF 202 115-368
"o - LI LL 2 274,311
Buff. #2 , -~ 09-26~83 MWF 280 120-480
7 , - " LL i 284-490
, . oo : NP 4 610-770
Weeds # : 109-27-83 MWF - 1125 © 115-402
" : o L RB 11 o 201-350
" " ‘ CT 1 243
_— : i NP 27 298-1,000
Weeds #2 o 09-28-83 . MWF . 185 - 100-427
n : - : " RB 3 212-244
n ] " . CT 1 277
" . b . NP 5 326-600
" , " _ ‘LL 4 T 210-517
" " Dv REEEE I o 306 :
Buff. # ) 10-~02-83 MWF. - -2 211-378
" , oo LL R A 266-392
n , i RB 1 266
Burs. #2 . N 10-03-83 MWF" o282 ©140-3T72
.o - o SRR LL 7T . 257-356
n o . " RB 1 401
" o " CT 1 377
o on : L C NP 6 750-922
Weeds #1 : 10-04-83 MWF 195 a : 116-465
" [ RB 4 0 Ui 228-353
" : " CT 3 214-274
" : " NP -3 - 272-760
Weeds #2 10-05-83 MWF 111 : © 125-388
" "o LL 5 S 211268
" " RB 8 170-271
" C o " cT 1 304
" ) " NP 9 . 364-672
Sloan #' 10~16-83 MWF 186 % . . 212446
" , , " LL 2 . -282,450
" . - n RB 1 250 .
" . " NP 1 781
Sloans #2 B 10-17-83 MWF 86 - - ! 200-420
" A . NP 3 334-350
" S " . RB 1 235
Dixon #1 ‘ 10-18-83 - MWF 129 © .. . 198-450
" u . NP deo T aes Lty 390-1,040
" S " RB 5 230-247
Dixon #2 : 10-19-83 MWF - 314 - 196-440
n o SRU NP 5 . " 296-398
" . " " RB 3 226-254
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ELECTROFISHING. SUMMARY

: . ‘ ] Range in
Location Date _Species No. Captured Size (mm)
Dixon #2 10-19-83 L 2° . 254,375
Sloan #1 10-23-83 MWF . 482 7 216-461

" ' " NP 1 816

" " - L 2 . 276,375
Sloan #2 ' o 10-24~83 MWF 283 - 218-434 .

" . ' " NP 3 330-549

" : " : LL 2 258--326

" " CT 1. . 289

" g : " RB 1 . 246
Dixon #1 . 10-25-83 MWF 145 - © 218-460

" . " - NP - n 333-795 -

" n RB . -3 - . 2046-283

" ' : " ' LL ) 2 275-470

"o : " ' cT 1 ) 305
Dixon #1 10-30-83 MWF 394 ?

" ‘ " ‘ N - .. 13 312-980

" ., RB " 4 233-296

" " - LL .3 276567

" . ’ _ " ‘. . DY ' 1 . 275
Dixon #2 . ' 10-31-83 " MWF . s84 ?

" ' " NP "5 . 285640

" " ' LL 4 - " 231493

" ’ " RB 10 217314

" ' L T . 1 a5
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TRAPPING SUMMARY

C Range in
“Location Date Species No. Captured Size (mm
“McDonald SL. #1 03-22-~83 NP 1. 316
" 03-23-83 NP 2 370,390
n . 03-28-83 NP 1 403
McDonald SL. #2 03-28-83 NP 1 311
[ - . 1" Lm 2 21 7 ,251
Sink Hole: - 04-05-83 csu 4 ?
: n . . n M 7 ?
w ‘ 04-06-83 : PM 2 260,363
" oo . LNSU 2 486,492
" " Ccsu 2 352,460
" 1" . SQ 1 328
L) 04~07~83 NP 1 636
" ' " csu 2 510,514
" " LNSU 1 420
" " PM 3 255-333
" 04-12-83 Ccsu 1 ?
Sink Hole Culvert - 04-13-83 csu 1 ?
Duck Pond . 04-15-83 LNSU 2 464,523
" . h " csu 3 366-533
Sink Hole Culvert .- " Ccsu 1 275
‘Ferry SL. #1 ) 04-20~83 NP 7 351-925
" 04=21-83 NP 3 660~785
" 04-22-83 NP 1 653
Ferry SL. #2 05-03-83 NP 4 622-T14
" 05-04-83 NP 2 680,687
" , 05-05-83 NP 1 646
o " LMB 1 411
Duck Pond 05-17-83 NP 1 820
Ferry SL. #2 05-21-83 LMB 1 339
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GILL NETTING SUMMARY

‘ , Range in
Location : Date - .. Species No. Captured Size (mm)
Sink Hole 03-24-83 NP 1 964
" 03-25-83 NP 3 380-438
Mouth of ) . :
Little Bitterroot . 04~01-83 ) PM 28 240~361
S a L LSSy - 3 415446
Sink Hole : 04-07-83 - NP -6 377-653
Pike Hole . : " . - NP 3 380-853
South Sink Hole . ~ 04-13-83 NP 6 596=709
"o ' _ "o L 1 513
" " ‘LMB 2 357,387
" " YP 29 ?
" o - ' " SQ 5 ?
» ’ o "o Csu . 1 ?7 -
McDonald SL. : - . 04-20-83 - csu k 411484 -
: n : .. NP 9 - 387-763
" ' : " SQ ° 1 : 360 '
Sink Hole . LI . NP 6 . _ 365-680 -
" . " A LMB 1 264
Foust SL. _ 04-21-83 " - Ne - 13 285-636
McDonald SL. : 04-28-83 NP 6 380-877
" : _ o L. LMB 1 286 .
" . . 04-29-83 NP 5 407-694
R : . LMB LR 345 . -
Sink Hole . ‘ 05=1T7=83 C NP 7 371-490
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Location

Cattail Marsh
Duck Pond’

Sink Hole

ﬁorse Shoe Bend SL.
1]

100 yds. Below
Mouth of LBR
"

]
1"

Pike Hole
"

"

SEINE HAULS - 50' MINNOW SEINE

Date

05-16~83
w oo

08-01-83
n .
M,

08-02-83
n

08-03-83
"

n

"

n
08-04-83
08-18-83

"

L NaYal

Range in
Species No. Captured - = Size (mm)
MWF 31 Fry
YP 1
MWF 34
RSS 9.
. PUM 29
saQ 1.
CSu 14
sQ 1
MWF 3
RSS 2
YP 1
csu 2
YP 35 Fry
SQ 36 "
PUM 16
RSS 2
YP 2 104-192
LMB 2 125-136
IMB 10 91-348
NP 1 518
YP 12
RSS 2
NP 2 186-200
yp 2
RSS 3
NP 5 216-481
NP 4 168-175
YP 1 130
LMB 1 128



TEMPERATURE DATA 1983

Kerr' Sloan " Dpixon Perma
Jan. max 3.1 ' '
mean 2.0
min 0.8
Feb. max 4.5
mean 3.0
min 1.5
Mar. max 5.7 6.6% 7.5% 6.2%
mean- 4.5 5.6 5.6 4.9
min 3.6 4.1 3.6 1 3.3
Apr. max 11.2 12.0 13.0 12.2
" mean 7.5 7.8 9.7 T.4
min 4,8 5.0 4.9 4,5
May max 15.6 10,8* 15.8 15.9
min o . 8.1 8.2 7.8 7.4
Jun. max 17.9 15.0%
min : 14.4 " 13.8
Jul. max 19.4 21.4% 19.5#% 21.3%
mean . 16.5 18.8 17-.7 17.2
min 14.9 17.0 15.2 14,8
Aug. max - 22.7% 24.5 22.5 26,3
mean 21.5 - 21.9 19.3 21.2
min 19.4 : 19.9 16.1 17.1
Sep. max  21.2 © 22.0 20.0 "21.5
mean 16.0 . 16.2 14,4 15.5
min 12.7 12.7 10,1 10.8

1 - Temperature data provided by the USGS and recorded directly
below Kerr Dam. . . T

# . indicates incomplete daily recordings for that month andfsgation,
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SUMVARY OF EXPENDI TURES FY 1983

Per sonnel 104,297.58
Non- Expendabl e 58,404.26
Expendabl e 5,256.27
Travel & Transportation 12,658.43
Contracted Services 1,378.30
Operation & Mintenance 14,577.85
Adm ni strative Support 10,358.50
| ndi rect Cost 13,070.37

220,001.56

MAJOR EQUI PMENT PURCHASED FY 83

BPA # ITEM

154616 Adl er SE1010 Typewriter

154617 Marsh- McBi rney Model 201 Fl owret er
154618 Carver Lab Press-Mdel C

154619 Mercury 80 hp Qutboard Mot or
154620 WP-2C El ectrofisher

154621 Honelite E-1350-1 Cener at or
154623 BP- 1C Backpack Shocker

154624 n " " "

154625 Coffelt Boat System

154626 Shoreline Boat - Trailer R17-20
154627 Ni konos |V-A Canera

154628 Lufkin 100' Tape Measure



SUMVARY OF EXPENDI TURES CONT

BPA ¢
154629
154630

154632
154706
thru
154713
154714
154715
154716
154717

154718

ITEM

Sharp Mbddel CS-1191 Cal cul at or

Nort hwest M crofilm M crofiche Reader
NM - 90

Honmel ite 5000-watt Generator (on boat)
8 Ryan Peabody 90-day Ther nographs

Eska 15 hp Qutboard Mot or
Lowe 12-ft Lakejon

E-Z Loader Boat Trailer
WP- 15 El ectroshocker

Luf ki n 100" Tape Measure



